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Die Deutsche Gcscllscliaft fOr inncrc Medizin half ihre fit. Tagung von 
Montag, den 11. bis Donncrslag, den 14. Oklobcr 1943 in Wien unler (lem Vors'Uz 
von I-ierrn Prof. Dr. Eppingcr-WicM ah. 

Dieselbe ist als Kriegstagiing gcplanl, es kommen dcnicntsprcchend vor- 
wiegencl nur kriegswiditige Thenten zur Besprcdumg. Bislier sind folgciulc 
Vortragc und Refcrate vorgesehen: 

I. Montag, den 11. Oktober 1943 Kricgsscucltcn. 

II. Dicnslag, den 12. Oktober 1913 

Vormitlags: Fcldncphrilis. 

Nachmittags: Infcklidsc Erkrankungcn des Zcnlralncrt>cnsijslcms. 

Ill Mittwoch, den 13. Oktober 1943 

Vormitlags: Hepatitis cpidcmica. 

Nachmittags: Frcic Vortragc. 

IV. Donncrslag, den 14. Oktober 1943 

Vormitlags: Das Ulcus vcnlricnli and duodeni und seine Rchandhttuj tinier 
dem Gcsichtspunkl dcr Wehrcinsalzfahigkeit. 

Die Namcn der Rcfcrcnlcn verticil spiilcr bekanntgegeben. Vortrags- 
ineldnngen konnen nur in schr beschranklcm Umfang angeuommen verticil 
und sind mit Manuskrlpl bis zum 25. August 1943 an den derzeiligen Vor- 
sitzenden Hcrrn Professor Dr. Eppingcr- Wien, Lazarctlgasse 14 I, Mcdi- 
zinische Klinik, zu richten. 
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On the Agglutination of the Blood Platelets 
under Normal and Pathological Conditions. 

Byj 

E. 0LLGAARD. 

(Submitted for publication April 27, 1943). 


In the older literature, the blood platelets were described os 
viscid formations, which was a mistake, however, for in cilrated or 
otherwise stabilised blood they may be kept in suspension for n 
long time without agglutinating, and sedimented blood platelets 
just as sedimented erythrocytes can be restored to suspension by 
shaking. However, from the counting of blood platelets in undiluted 
citrate plasma it is known that a more or less pronounced spon- 
taneous agglutination occurs, if there is the slightest impureness in 
glass or counting-cell, but even if there is not, the blood platelets of 
certain patients will nevertheless agglutinate, thus rendering it 
impossible to count them. On the other hand, if there is a question 
of blood without addition of anticoagulants, the platelets will be 
found to be the first to agglutinate on the appearance of coagula- 
tion. According to Lenggenhagen, the agglutination of the blood 
platelets is due to their being covered with a layer of freshly sedi- 
mented fibrin, which renders them viscid. Knowing that the pri- 
mary nucleus in the venous thrombus is a conglomeration of blood 
platelets, the thrombotic process according to Lenggenhagen com- 
mences by the blood plates covering themselves with a membrane 
of absorbed fibrin, thus giving rise to coalescence of such platelets. 
These platelet agglutinates being heavier than normal blood plate- 
1 Acta med. scandinav. Vol. CXV. 
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lets, they will very rapidly sink- down i n the slow now ot blood 

ereas in patients, with rapid Mood perfusion, they will get no 
opportunity of sedimentation. Accordingly, two factors StZ 
reckoned with as causes of spontaneous thrombosis, namely, reduced 
blood person, and a change of the Mood giving rise to agglutiua- 
tion of the blood plates; however, the reduced blood perfusion 
alone not being able to cause this platelet agglutination, the essen- 
tial point to be studied m the pathogenesis of spontaneous venous 
thrombosis must be, what factors do give rise to this agglutination. 

As was mentioned, Lenggenhagen assumes that it is due to 
fibrin formation caused by liberated thrombin, whereas other in- 
vestigators assume a chemical or physico-chemical change in the 
blood, which according to Starlinger & Sametnik, Stuber & Lang 
causes discharge of the negatively charged platelets, according to 
Tannenberg, gives rise to processes which are analogous to those 
causing agglutination of the erythrocytes. 

Thus, endeavours have not been wanting to solve this question 
with the help of methods appropriated for the study of agglutina- 
tion of the blood platelets in vitro, either in plasma with the addi- 
tion of calcium-sedimenting substances (Heusser, Starlinger Sc 
Sametnik, Stuber & Lang), or in native blood (Morawitz & Jurgens, 
Horwitz, Tannenberg). By these investigations it was found that 
the agglutinating tendency of the platelets varied from individual to 
individual, and that a considerable increase of the agglutinability 
is met with under certain pathological conditions. The methods 
requiring native blood are difficult to work with, however, affording, 
perhaps, sooner a measure for the total coagulation mechanism 
than for the first phase, the agglutination of the platelets, the other 
methods requiring plasma are easier to use but their value is de- 
tracted from by the drawback that spontaneous agglutination 

never is excluded. 

Now, 011gaard has shown that this tendency to spontaneous 
agglutination may be inhibited, if the blood, prior to counting the 
blood platelets in undiluted .plasma a. m. Thomsen, is allowed to 
stand for 2 hours on a thermal water bath of 42° instead of in room 
temperature. Wiiert this thermal influence was used in counting the 
blood plates of blood samples drawn in a manner that spontaneous 
agglutination could be anticipated, the agglutination failed to occur, 
whereas a similar blood sample which had sedimented at 18 , 
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presented strong agglutination. At the same time it was sh. own that 
a temperature below 39" was without effect, and that the number 
of platelets was found to be the same at 18" and 42 oven after 
hours' standing and the blood plates acquired a regular, round 

This procedure thus enables one to get a perfectly stable sus- 
pension of blood plates in citrated plasma in which their agglutina- 
bility can be examined without risk of eventual spontaneous agg- 
lutination. On addition of small quantities of mercury cyanide, 
mercury chloride and saponin to such thermally treated citrate 
plasma, distinct agglutination of the platelets ensued. Whereas 
these three substances do not cause agglutination in platelet- 
containing citrate plasma from blood which has sedimented at 
room temperature, they will give rise not only to microscopical 
but also to strong macroscopical agglutination in thermally treated 
plasma. 

These three substances were found by experiments with a num- 
ber of different agents. Among the substances which failed to give 
agglutination shall be mentioned tissue extract (aqueous extract 
of human brain) and lanthanum nitrate. The latter was by Stav- 
linger-Sametnik used for discharging the negative platelets so that 
a microscopical agglutination ensued, but in the thermally treated 
citrate plasma, no macroscopical agglutination appeared even in 
concentrations which gave incipient sedimentation of protein sub- 
stances. 

The method of causing agglutination of the blood platelets is 
the same for all three substances. Citrate blood (1: 10) is placed on 
a thermal water bath of 42 for 3 hours; then all the supernatant 
plasma is pipetted off, and to 0.5 cm 3 of it is added 0.05 cm 3 of 2 % 
mercury cyanide or 2 °/ 00 mercury chloride or 1 .2 % saponin, all dis- 
solved in 0.9 % NaCl solution. After mixing the glasses are stop- 
pered and placed in a thermostat of 37° for 2 hours. Then the glasses 
are shaken so much that the precipitate is whirled up; if there is 
agglutination, the faintest degree of it will present itself as small 
distinct flakes (recorded as +), a stronger degree presenting itself 
as larger flakes or threads which are more or less coalesced, form- 
*ng a larger, loose lump or network (recorded as ++), and the 
Strongest dGgrce appearing as a coherent membrane covering the 


bottom of the glass and, in the 


course of a couple of minutes, re- 
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tracting more or less into a hall the size of a hampseed (recorded 

eve* ;mI,' T" agglut,nat,on ls s » str <»>8 that it does not dissolve, 

that the o' g f “ feirly tagaroosly. Microscopy discloses 

coagulum consists of closely packed blood platelets and 

many leukocytes, no fibrin threads being seen, however; in the 
surrounding plasma are still found many free or slightly agglu- 
tinated blood plates. As to saponin the conditions are a little 
different, for, if ordinary citrate plasma is added to it, the blood 
platelets will be dissolved, but if the blood is heated to 42°, some of 
the blood plates will undergo a change and agglutinate on addi- 
tion of saponin, whereas the rest is dissolved; on the other hand, 
if the saponin concentration is weaker, only agglutination will 
ensue. The microscopical picture resembles that found by the 
mercury salts, but the plates fuse more and are badly outlined, and 
in the surrounding plasma, only isolated shadows of blood plates 
are seen. 

On examining a number of normal individuals, the agglutina- 
tion was found to be of rather different strength, a few of them pre- 
senting fairly weak agglutination with the afore-named concentra- 
tions, others very strong agglutination. 

In order to obtain a quantitative measure for the agglutina- 
tion of the plates it was endeavoured to find out the smallest 
quantity of the substance required for causing a faint, macro- 


scopically visible agglutination. For mercury cyanide the concentra- 
tion in the samples varied between 2 °/ 00 and0.125 0 /o O , for sublimate 
between 0.18 °/ 00 and 0.08 °/ 00 , and for saponin, between 1 .5 °/ 00 and 
0.8 °/ 00 . Sublimate in the weakest concentrations, however, giving 
the sharpest limit, this substance was selected for a closer examina- 
tion of the agglutination in normal and some pathological condi- 
tions. The experiments being performed with the same blood 
sample, the reactions were rather uniform for the three substances, 
though somewhat weaker on applying mercury cyanide. The pro- 
cedure in all the experiments was as follows: 

Technic: 20 cm 3 of citrate blood (as a rule, however, 10 cm 3 will 
suffice but in isolated cases with a very low S. R., 30 cm 3 will be 
required) are placed on a thermal water bath of 42° for 3 hours, after 
which all the supernatant plasma is pipetted off. After careful mix- 
in a of this plasma, 10 small test-tubes are charged with 0.5 an 3 of 
it each. To each tube is added 0.05 cm 3 of a number of solutions of 
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mercury chloride (this is easiest with the help of n ; n,1 ®™] ,1 P 0 cttC 
a m. Levy). The mercury solution contains from 0. / oo • ° 

oi mercury chloride dissolved in 0.9 «/ 00 of NaCl solution and with a 
difference of 0.1 °/ 00 so that the concentration in plasma become. 

0.07-0.08-0.09 0.1G°/oo > After shaking the glasses aic 

stoppered and placed in a thermostat of 37° for 2 hours. I mi 
the tubes are shaken so that the precipitate whirls up, and readings 
are made after the above-named nomenclature. In the .following, 
the tubes presenting agglutination will be marked 7, 8, JJ, etc. 
corresponding to concentrations of mercury chloride or 0.07— 0.08 
— 0.09 °/oo etc. 

With a view to the influence of temperature on the strength of 
the agglutination, experiments were performed at -15°— 42° — 40°— 
37°. The reactions obtained at 45° and 42 c are identical, however, 
the agglutination obtained at 40° being somewhat weaker, and no 
agglutination being found at 37°. 

As regards the importance of the reaction time, some agglutina- 
tion was found in the blood samples already after 1 hour’s stand- 
ing at 42°, strong agglutination after 2 — 3 hours, the strongest 
agglutination, however, as a rule being found after 3 hours, this 
time was selected in all the experiments. After 5 hours’ standing, 
the reaction will be much weaker, which must probably he attri- 
buted to the circumstance that the blood platelets with the greatest 
agglutinability have sunk down, for after that lapse of time, the 
number of blood plates will decrease by about 10 per cent, as was 
shown before. 

This can be substantiated by all the. citrate plasma after 3 hours’ 
standing being pipetted off (under sterile precautions) into another 
tube which is then again allowed to stand at 42°. Now, on de- 
termining the agglutinability every third hour after vigorous shak- 
ing of the tube, it will he seen that, the longer the blood plates arc 
exposed to the action of heat, the weaker a concentration of 
sublimate will berequired for agglutination, After the lapse ofl 0-12 
hours, agglutination will appear win, out addition of sublimate, 
lug. 1 illustrates such an experiment, the curve showing the small- 
est quantity of sublimate required just to produce agglutination 
after standmg, partly at 42”, partly at 40". The reaction recorded 
at 40 ,s much lower than at 42", and whereas spontaneous nggluli- 
nat,ou appears after 12 hours at 42”, it does not appear before ’G 
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wluWi e ' aPSed * 4 °L Tl,e *“ *** spontaneous 

' " S “ " 1 a W ears at 42 ,n norma] indivitlals, varies between 8 
and 15 hours, parallelling the strength of reaction determined after 
6 hours with the above procedure. 

If heparin in a concentration of from 5 to 20 mg % is added to 
the plasma before the addition of sublimate, mercury cyanide and 
saponin, the agglutination can be inhibited. I shall revert to this 
later. . 



What happens with the blood platelets when the blood is allowed 
to stand at 42°, whether there is a question of a change in the 
milieu or in the blood plates themselves, cannot he explained yet. 
Thus a P H deviation towards the acid side, by which the negatively 
charged platelets agglutinate more easily, apparently is not the 
cause, for on measuring the P H in plasma winch had been standing 
for 3 hours at 37° and 42°, respectively, it was found to be the same 
or but little lower at 42°. .A discharge of the platelets by addition of 
the salts employed, such as Stariinger & Sametnik have found for 
lanthanum nitrate, is out of the question, for mercury cyanide 
practically is not dissociated, mercury chloride being but slightly 

dissociated, and saponin not at all. 

Lysolecithin prepared a. m. Singer had no effect on the agglu- 
tination of the blood platelets. ^ _ 

There is no question of a profibrin formation, i. e. the soluble 

prephase of fibrin (Apitz), for neither in a suspension of kaolin m 
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addition of sublimate. . , , i 

In order to find out whether the change involves blood plate- 
lets or plasma, two samples of citrate blood from the same pa lent 
were placed at 18° and 42°, respectively, for 3 horns, and the plate- 
lets in the supernatant plasma were then centrifuged down. W hen 
the blood platelets had been washed once in a physiol. Natl solu- 
tion, the thermally treated blood plates were suspended in i he non- 
thermally treated plasma free from platelets, and vice versa. After 
addition of 2 °/ 00 sublimate in the proportion of 1: 10 to both sam- 
ples, which were then placed at 37° for 2 hours, pronounced agglutina- 
tion was found in the tube containing thermally treated blood 
platelets in ordinary plasma but not in the other sample. On the 
other hand, a suspension of thermally treated blood plates in 
physiological saline, gave no agglutination. These expel imenls 
indicate that an action anyhow is exerted on the blood platelets 
themselves but that the agglutinations only can take place, in plas- 
ma, In the same direction points the fact that plasma which has 
been standing at 42° for 24 hours, after removal of the platelets by 
centrifugation does not enhance the agglutination when it is added 
to the plasma which has been treated with heal in the ordinary 
manner. Probably there is a question of an action on the adsorbing 
surface membrane of the platelets, certainly a degenerative change 
due to denaturation of the protein substances, which renders the 
platelets viscid. As was mentioned before, a thermal action of lon- 
ger duration alone is able to give rise to this change, but the process 
is accelerated by Hg. salts and saponin which, alone, are not able 
to biing about a corresponding denaturation process, however. 
Moreover, it seems as though only a certain percentage of the blood 
plates were influenced and could he caused to agglutinate, for 
even if the concentration of the three substances is added in increas- 
ing quantities, they are only ima certain maximal degree able to 
cause agglutination of platelets. 

As was previously mentioned, the agglutinate contains several 
they phy S t0 °’ )>Ut ’ “ yCt ' '* ' S impossiWc 10 sa >' limv Steal a part 

It is peculiar and interesting that the same three substances 
vine), give rise to agglutination, influence the membrane of 11, o red 
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blood corpuscles also. Saponin and sublimate give rise to hemo- 
lysis, and mercury cyanide even in very small concentrations 
according to Bjering influences the membrane of the red blood 
corpuscles so that they become impermeable for glucose but remain 
permeable for urea, and it shall be mentioned that the substance 
has a strongly inhibiting action on the sedimentation of the 
blood. 

On applying the mentioned method with sublimate, determina- 
tions of the agglutination of the blood platelets were performed 
partly on blood from normal individuals and partly under patholo- 
gical conditions, which will be discussed in the following,- finally wil 
be recorded some experiments carried out in order to study the 
heparin influence. 


Normal Individuals. 

As normal individuals were considered patients suffering from 
slight affections without fever and with a normal sedimentation 
rate, chiefly patients with myoses, slight disturbances of the intes- 
tinal canal, neurasthenia etc. 

Altogether 24 men and 24 women aged from 20 to 60 years were 
examined. In Fig- 2 are recorded the results arranged according 
to sex and age, each column thus representing one patient and the 
number of tubes in which agglutination was found. From the Figure 
it is evident that there are some individual differences, and that the 
agglutinability increases with advancing age, notably in women, 
in whom it is on the whole much higher than in men; thus there was 
found only a single quite negative reaction in women, whereas there 
were found seven in men. 
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It is thus impossible to indicate quite exact » — v»l«e 
regard must be paid to both sex and age, and all that can 
3d is that plasma ,hich agglutinates more than m glass 10 
must be regarded as pathological m patients aged less than 


If several determinations are made on the same individual at 
days’ intervals, the same results are obtained or merely a deviation 
of + in one tube; in some patients, however, for example several 
patients with ulcus ventriculi, a decrease of the values was found 
during their hospital stay. Of the importance of this nothing can 
be said at present. 


Febrile Affections. 


On 10 patients with different acute febrile affections were per- 
formed repeated determinations of the agglutination of the blood 
platelets. In all the patients the agglulinability of the plates was 
found to be distinctly increased, and the degree of this increase 
seemed partly to depend of the gravity of the infection, and partly 
of the patients’ ages, older persons presenting a greater increase 
than younger ones. The proportion between temperature, S. R. 
and agglutination of the blood platelets (expressed by Die tube with 
the weakest concentration of Hg Cl 2 still giving agglutination) in a 
male patient with bilateral pneumonia, is recorded in Fig. 3. From 
the Fig. it is evident that the agglutination of the blood platelets 
is increased hut that the maximum of agglulinability is not reached 
till some time lifter the onset of the disease when the temperature 
decreases, subsequently persisting high for a long time, and not till 
the temperature lias been normal for a fortnight, docs a decrease 


take place, whereas the S. R. decreases immediately after the. ter- 
nination of the febrile period. This applies to all the ten patients 
ivhose data are recorded in Table 1, where both the maximal increase 
3f the agglutination and the highest S. R. found are noted but, ns 
(vas mentioned before, they do not always coincide 

Moreover, two patients with more protracted infections, namely, 
mlmonary abscess and miliary tuberculosis, are mentioned. The 
ugliest rise that was found in these 12 patients is that represented 

ound in ri )emg found m 4 P ali cnts. Nor were any higher values 
ound in the entire materia] of patients, not even in those with 
hrombophlebitis, as will be shown later. 
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Table 1. 


Age 

Sex 

Disease 

8 

Tubes with Hg Cl. | 

15 

14 

13 

12 

11 

10 

9 

m 

19 

$ 

Pneumonia duplex 

115 

+ + + 

+ + + 




+ + + 

+ + 

ll 

22 

(J 

» » 

108 

+ + + 

+ + + 

+ + + 

-r + + 

+ + 

4- 


II 

46 


» . » 

106 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+++ 

+ + + 

lg 

32 

? 

i) Absces. abdom. 

120 

+ + + 

+ + + 

+ 4-4- 

+ + + 

+ + + 

++ 

— 

+ 


38 

$ 

Morbus Weilii 

82 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+++ 

+ + + 

+ 4-4- 

40 

$ 

Broncbopneurnonia 

59 

+ + + 

+ + + 

4-4-4- 

+ + + 

+ + + 

4 4 

+ 


40 

$ 

Febris rlieumatica 

80 

+ + + 

+ + + 

+ 4-4- 

+ + + 

.+ + + 

4 4 

+ 



46 

<? 

Erythema multiforme 

• 63 

+ + + 

+ + + 

+ + + 

+ + 4- 

+ 4-4- 

4 4 

+ 

-- 

42 


Absces pulm. 

117 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

TT + 

44 t 

45 

5 

Tub. miliaris 

16 

+ + + 

I + + 4 

+ + + 

4-4-4- 

4-4-4 

+ + 4 

+ + 

] + + 4- 


Affections with Normal Temperature but with Increased 

Sedimentation Rate. 

i + firul nut whether the humoral changes causing an 

111 ° r f CI |i °c R influence the agglutination of the blood plate- 

increase of the S. R., inf . ; - number of patients with 

lets too, this latter was determined » — P the . 

affections giving rise to increased S. R. but 

ture was normal glutinat ion of the erythrocytes being 

A tendency to mcreaseu gg ^crticularlv on account of 

due to discharge of their electric C * it muS t he anticipated 
an increase of globulin an ^ the electric charge of 

that the same changes » J* direction and , thus, mereasc 

the blood platelets m c Tal)lc 2 are recorded deter- 

the tendency to agglutination. ]ate lets of 15 patients 

— afterlts 
strength. 
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Cubes villi Ilg Cl, 




Age 

Sex 

Disease 

S.R. 

15 

M 

13 

12 

li 

HI 

s 

s 

■ 7 

19 


Gravid, mens VII 

28 

+ + + 

+ + + 

+ + + 

4- 4. 4-. 

i ■ t 

+ + + 

4- 



. 

5C 

B9 

Hacmorrhngia cerebri 

30 

HE 

j. + 

4 4 4 

4_ 4- 4 

4 4 

-j* 

« ~ 


— 

24 

? 

Tub. pulm. 

Gravid, mens Vll 

3fi 

4- 4. 4. 

a. -i. 

4 4 4 

+ + + 

4. 4. 4, 

, 

» 4^ 

•j- 


57 

o' 

Cancer ventriculi 

40 

4. 4- 4. 

A. 4- 4. 

4. 4. 4_ 

4, 4 





. 

4S 

<? 

Cancer Jicpatis 

42 

4- 4. 4, 

4. 4. 4. 

4. 4. 4- 

*?* -i- 

v5- -i -j 


• t 

*r 



45 

$ 

C. mammae c. melast. 

50 

+ 4 4 

.J. -X, J. 



4 4 4 

-*• 




4S 

0 

f 

Xcplirosderosis 

m 

4. 4. 


4- -L 


4~ -i- 

- 1 


~ - - - 


23 

? 

Gravid, mens V 

58 

4. .4 4- 

4. 4- 

•r T 

-i. 

-f 





54 

$ 

PolynrUiroliis cbr. 

04 




, , 

, , 

' 







' * ‘ 


_____ 

, -» 

, ^ M 


25 

4 

PolyartJiroilis cbr. 

SO 

4- 4. 4- 


4, 4. 4- 


... 

.4 




44 

<? 

PolyarOiroitis dir. 

ins 

-L .4 4, 

4 A* 4. 

* t i 

4. 

.4 4, 4 

4 » » v 4 




44 

§ 

C. uteri c. melaslase 

1 12 

4, -4 4- 

• . i • 

t 

4. -f 4. 


i- 4* 4. 

• ' ' « 4 



-v 

m 

19 

4 

Tumor pulm. 

120 

XAi 

4~ 4. 4- 


4. 4. 4. 

4, 4. 

4. 




43 

m 

Hypernephroma 

130 

4- 4- J. 

4* 4 

4. 4- 

, 

4. 





43 

<? 

Lymfogranulomatosc 

132 

-t. j. 

~v~ T 

•f 4- -r 

a. a. 

*4 






Here it will he seen that there "'ns a pronounced increase of 
the agglutination of the platelets in nearly all the cases, but in one 
single case only was a very strong reaction (o tube 7 found, whereas 
reaction to tube 11 was found in 4 cases. There is no parallelism 
between the agglutination and the S. R, it can onlv he said that 
m patients with increased S. R, the ngghilinabilily 0 f the 
> ood platelets is increased more or less considerably; re»ard 
’ f em ® pa ‘? . t ° l >atic,,t ' s «s». a particularly !„«• af.fiiulh.u'iion 
increased SR '™ S n0t f °" m ' a " y ,wlic " ls will > <Kslinrllv 
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Fig. 3. The agglutination of the hiood platelets In a 46 year old man 
With pneumonia duplex (treatment: 40 gm. of lucosil). 


Operation Patients. 

On account of the wellknown disposition to thrombosis after 
surgical operations, it would be of interest to examine the agglutina- 
tion of the platelets in a number of operated patients L The materi- 
al only comprises 7 patients, 5 Women and 2 men, G of whom had 
been submitted to laparotomy, but the detected changes were rather 
plain. Fig. 4 shows the result, the agglutination of the plates being 
recorded in the same manner as on Fig. 3. It will be seen that a dis- 
tinctly increased agglutination occurred in all the cases, a distinct 
increase occurring already after 2 — 3 days and reaching its maxi- 
mum on the 5th to 8th day, subsequently decreasing more or less 
slowly. The highest increase was found in a 54 year old woman 
who incurred a lung infarct 8 days after the operation. 


Thrombophlebitis and Lung Infarct. 

As was mentioned introductorily, it must on the ground of our 
present conception of the pathogenesis of thrombosis be antici- 
pated that the agglutination of the blood platelets would be found 
to be greatly increased inpatients with these affections. 

i 1 am indebted to the director of the surgical department oi the Copenhagen 
County Hospital, Chief Physician H. Wulff, for permission to draw blood 
samples from patients who were under his care. 
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Tubes with Hg CL 


15 14 13 12 11 10 




26 ? Phlebitis ext. inf. Pleuri- 

tis cxstid . + + + ++_+ + +_ j- -f + + -f.-f + + + + 


| Li® JL-_.1_.__1J. J±±±+±±±+_t|±±±.±±± + + + I + + + ++ (+)l 

52 $ » » i) Polyar-| 

L'JiiJll +_+ + +± + + + + +_+_+ +++++ ++ + + + + + 

--- . 1 . 1 J-^L c _ordi_s + + + + + + + + + + + + + + + ++++++ ++‘it + 

-- --- - -1— J- "L“^+±+]+ + + + + ■ 1 1 + + + + + +I+ + +, + + + + + +] + + 

±±1 + +_+ + + + + + + _+ + + +++ +++++ + 

<? o t> Thrombosis ~ 

+ + + + + _+ + + + + + + +++ + + + L + J + + + 


52 $ 


53 $ 


56 $ 


62 3 


64 $ 


ArtJiroitis 


+++.+ + + +++±±+ ++++ + + ++ j. 

2h $ Infarkt. pulm. post ope- * 


48 $ 


54 $ 


, r fl: +_+++_++++_+ -f+ + + + + 

— ~ — - — +++ +++ +_+++++ _+++ +++ 77 " ~~~ 
- 1 — 1 — ~ — '~^~^Lt±±±±± ±j ■>■+ +7+ 7+7+7 1 T+ 7 ' 

3 r icnts ,ung 

Table 3. In all the <t « 7 , -, The results »re recorded in 

strong agglutinability, namofy, to tube 7 CTc r °“ nd ^ 
one patient with lung infarct a loss ct ’ 1 same a Pl )lies to 

"Zwi'r ^ s “sm 1,eing foun " in 

tbe gravity 0 f the caTe, relainT h“h f ^ T*' ^ aCCOrdin S l ° 
fluently decreasing rather slowly 0r other s ~ ! < days, subse- 


Best * r The EffeC * ° f Heparin ' 
influencing th TToagttoof 7th “7 "° par ™ ««es' 

the agglutination of the blood plhteletlAs was : mentioned 
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before, heparin on being added to the thermally treated plasma 
is able to check the agglutinating action of sublimate, mercury 
cyanide, and saponin. 

On examining the smallest quantity of heparin which is able to 
check the agglutination, it will be found that it depends of the 
strength of the agglutination; in plasma with weak agglutination, a 
concentration of 2 — 5 mg % only is required, whereas 20 — 30 
mg % are required in plasma with strong agglutination. 



Fig. 4. 1. $ 44 years Ovariotomia. 5. 30 years Resectio ventriculi. 

2. 26 years Amp. uterisupravag. 6. § 49 years Kolporrhaphia ant. 

3. $ 54 years Cholecystectomia. 7. 56 years Appendectomia. 

4. $ 46 years Cholecystectomia. 


This determination of the smallest quantity of heparin which 
can prevent agglutination, is somewhat difficult, however, for 
plasma to which is added heparin plus one of the afore-named 
three substances, after 2 hours standing at 37° becomes somewhat 
viscid so that the tubes must be shaken rather vigorously in order 
to check the existing tendency to agglutination in contradistinc- 
tion to the otherwise very firm agglutination. This applies particu- 
larly to sublimate and saponin, in a minor degree to mercury 
cyanide. 

If heparin is added to the blood before it is placed at 42° for 
sedimentation, the result is the same, but in this case a weaker con- 
centration of heparin is required for checking the agglutination, 
and here, too, the plasma becomes somewhat viscid after addi- 
tion of heparin plus sublimate. 
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In order to ascertain the dependency of the agglutination on the 
addition of heparin in this procedure, heparin in increasing con- 
centrations was added to a number of tubes with citrate blood from 
the same patient, the weakest concentration of sublimate causing 
agglutination afterwards being determined in the usual manner. 
From Fig. 5, where the dependency of the agglutination on the 
heparin concentration is recorded, it is evident that the inhibition 
is but slight in weak concentrations, but that it is followed by a 
strong effect. This corresponds to the extension of the coagulation 
time through addition of heparin. 


HqCl 2 



Fig. 5. The dependency of the agglutination oi the blood platelets on 'the 

heparin concentration. 


In patients with great agglutinability of the blood platelets, 
the ascending part of the curve on Fig. 5 will be displaced towards 
the right and, inversely, towards the left in individuals whose blood 
platelets have but little tendency to agglutination. 

As regards the question whether heparin exerts the same action 
on blood platelets in vivo, 5 patients were submitted to injections 
of various quantities of heparin, and blood samples were drawn 
after 15 and 60 minutes for determination of the agglutination. 
From Table 4 it is evident that an effect is not obtained before 250 
mg of heparin or more have been injected, and that the effect even 
of 400 mg is neither particularly strong nor of long duration 
having decreased distinctly after the lapse of 1 hour. • 

This agrees With the results of experiments with dogs performed 

effect rl. ? Wl> ° l0Und tlmt smdl doses of had no 

effect on the ugglutmation of the blood platelets, the agglutina- 
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Table 4. 


Disease 

Inj. of 
Heparin 

Tubes with HgCI,, 

Time 

15 

14 

13 

12 

ii 

10 

1 9 

s 


Thrombosis a. coronar 

150 mg 

Before 

inject. 

+ + + 

+ + + 

+ + + 

+ + + 

+ + 

++ 

+ 



15 min. 

+ + + 

+ + + 

+ + + 

+ + + 

+++ 

+ + 

+ 



60 min. 

+ + + 

+ + + 

+ + + 

+ + + 

+++ 

+ + 

+ 

— 


Emollitio cerebri- 

175 mg 

Before 

inject. 

-f- ~h ~h 

-r + + 

+ + 

~h 4- 




15 min. 

+ + + 

+ + + 

+ + 

+ 





60 min. 

~f- + + 

+ + + 

-r + 

+ + 





I 

Cancer ventriculi 

250 mg 

Before 

inject. 

+ + + 

+ + + 

+ + 

+ 

+ 




1 

15 min. 

+ + + 

+ + 

+ 






- 


GO min. 

+ + + 



+ 



__ 


Hsemorrhagia cerebri 

400 mg 

Before 

inject. 

+ + + 

+ + + 

+ + + 

+ + 

+ 





15 min. 



■ 


i 





- 

60 min. 

+ + + 

+ + + 

+ 

S9 






Lymfogranulomatosis 

400 mg 


+ + + 

+ + + 

+ + + 

++ 


+ 



15 min. 

+ + 

+ + 

+ 

++ 





— 

60 min. 

+ + + 

+ + + 

4- + + 

++ 

+ 





tion of the plates not being inhibited till larger doses of 3 mg per 
kg body weight had been applied, but the effect was of shorter 
duration than the effect on the coagulation. 

How is this effect of heparin to be explained? The system, con- 
tains neither thrombokinase nor thrombin with which heparin can 
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combine. However, if what happens when the plasma is allowed to 
stand at 42° is regarded as an incipient denaturalization of the 
protein substances, Fischer has shown that, if a system containing 
aenuine homogenous protein substances plus heparin, is expose 
to thermal action, the latter will protect the protein substances 
against coagulation, because it will block up the basic components 
formed -thereby. 

Besides heparin, citrate plasma which has not been exposed to 
thermal action, likewise has an inhibitory effect on the reaction. 
Tiius, on adding 0.1 or 0.2 cm 3 of unheated plasma without blood 
platelets from young normal individuals, to 0.5 cm 3 of thermally 
treated plasma before sublimate is added to it, a faint though dis- 
tinct inhibition of the agglutination is obtaine d (from 1 to 3 tubes) 
On the other hand, on using' unheated plasma without blood plate- 
lets. derived- from patients who have presented very strong agglu- 
tination of the platelets, no inhibition of the reaction is obtained. 


Discussion. 

Already Aschoff has shown that the formation of an inlravital 
thrombus is quite different from the coagulation observed in test 
tube experiments, the very inception of thrombosis being an agglu- 
tination of blood plates without synchronous formation of fibrin. 
The fibrin appears secondarily, the primary phenomenon in throm- 
bus formation is not a coagulation but an agglutination of plate- 
lets. The factor giving rise to this platelet agglutination has been 
thought to be a lesion of the intima of the vessel (Dietrich, Ritter and 
others), such a lesion not always being detectable, however, liberat- 
ed thrombin has nevertheless in recent years been made respon- 
sible for the agglutination (Apitz, Lenggenhagen, Wohliseh and 
others). If synchronous fibrin formation is not detectable, it is, 
.according to Apitz, due to the forination.of a soluble prephase of 
fibrin, i. e. profibrin or, after Lenggenhagen, to the freshly sedi- 
mented fibrin immediately being adsorbed to the surface of the 
blood platelets and, hence, not visible on application of the usual 
methods of fibrin demonstration. According, to these hypotheses, 
agglutination of blood platelets and subsequent thrombosis forma- 

tbronibin d ^ *** ** P ° SSiblC AVith ° Ut ^^nous existence of 

" Ada nxed. scandinav. Vol. CXV . 
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However, as was shown in these investigations, a fairly strong 
agglutination of the blood plates may be obtained in plasma from 
winch Ca was removed and wich, consequently, cannot be 
assumed to contain thrombin, by allowing the plasma to stand at 
40-42° for from 10 to 24 hours, i. e. under conditions which may 
be thought to occur in the organism under pathological conditions; 
moreover, that certain hemolytic active substances are able to 
promote this agglutination. 

The question therefore must be whether the same process may be 
thought to take place in vivo. A stagnation of the blood at 40—42° 
is conceivable in highly febrile conditions, possibly with syn- 
chronous formation of toxic substances whose effect was analogous 
to saponin, sublimate, and mercury cyanide, that means to say, 
with an accelerating effect on the platelet agglutination. On the 
other hand, however, do thromboses occur far more frequently in 
paLicnls whose temperature is not increased and in whom there 
cannot thus be a question of any thermal action on the blood plate- 
lets. It must therefore be assumed that there is a question of the 
formation of another noxa with analogous effect which influences 
the blood plates which arc less stable than in other patients. 

Even though the pathogenesis of platelet agglutination in vivo 
is not quite identical with the conditions under which it is caused 
in these in vitro experiments, the question whether the results 
derived from the method applied, docs not afford an expression of 
the minor or greater tendency to agglutination in vivo of the blood 
platelets. 

Several facts might, perhaps, he suggestive of this. On examin- 
ing a greater number of thrombosis cases occurred after operations, 
Dahl-Iversen & Ramberg found that this complication was far 


more frequent at the ages of between 40 and 65 years, and cor- 
responding conditions were found by Linde. Among the total 
number of cases, 2 / 3 were found in women, and % in men. On 
examining the agglutination of blood platelets in normal individuals, 
it was correspondingly found to increase with advancing age, and 
that, on the whole, it was stronger in women than in men. 

The same conditions which are the most frequently associated 
with thrombophlebitis, and infarcts after operations (particularly 
laparotomy), severe infections, and in debile patients with severe 
chronic affections, were found to present a distinct increase of the 
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agglutinated of the platelets. In the operation patients who were 
submitted to examination, the reaction was found to be strongest 
from the 4th to Sth day after operation, corresponding to the 
space of time when the cases of thrombosis were of most frequent 
occurrence in Dalil-lversen & Ramberg’s material of patients. 
Moreover, 8 patients with thrombophlebitis presented the strongest 
reactions. 

Corresponding to the effect of heparin as a prophylactic reme- 
dy against thrombotic conditions, it was found that it has an inhib- 
iting action on the reaction employed for determining the agglu- 
tination of the platelets both in vitro and after injection on patients. 

As is evident from the experimental results, strong agglutina- 
bility was found in several patients with felnile affections, and in a 
few patients with more chronic affections, without any signs of 
phlebitis or infarct being found; however, as was mentioned before, 
it must be assumed that, besides an agglutination of the platelets, 
other factors play a part, too, before a thrombus can form, particu- 
larly a decreased blood perfusion. Possibly, it frequently comes to 
formation of small blood thrombi in such patients though, on ac- 
count of a good circulation, without becoming the starting-point 
of a thrombus. 

An eventual explanation of the blood plate agglutination thus 
does not solve the entire phlebitis question, but a determination 
of the agglutinability of the plates may possibly alford informa- 
tion with regard to the patients's greater or minor disposition to 
thrombus formation, and thus give a hint with regard to an eventual 
prophylactic treatment. 

To substantiate this, however, is required partly a greater ma- 
teiial of patients, especially operation patients, than the present, 
partly an investigation in the question whether patients who have 
previously had phlebitis, preferably are found among those indi- 
viduals whose blood platelets present great agglutinability. 


Summary. 

1. If citrate blood for sedimentation is placed at 42° for 

| 1B, tlle a ' 1,I,ll ' m of smal1 quantities of mercury cyanide, mcran 
Chlonde or saponin to tKe Wood platelet-containing plasma, giv, 
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rise to so strong an agglutination of blood plates that it is macro- 
scopically perceptible. The reaction does not appear at a tempera- 
ture below 40°. 

2. A corresponding agglutination of the blood platelets appears in 
platelet-containing citrate plasma which is allowed to stand for 
about 12 or 24 hours at 42° and 40°, respectively, without addi- 
tion of the above-named substances. 

3. It seems as though only a certain percentage of the blood 
platelets can be caused to agglutinate, and this agglutination seems 
to be due to an action on the very blood plates, probably an incipi- 
ent denaturation of their surface membrane. 

4. The author has elaborated a quantitative method for deter- 
mining the agglutinability of the blood platelets, the smallest 
quantity of sublimate being determined which gives rise to a 
macroscopical agglutination in blood platelet-containing plasma 
which has stood in a temperature of 42° for 3 hours. 

5. In 48 normal individuals aged from 20 to 60 years, the agglu- 
tinability of the platelets was found to be fairly oscillating, being 
weaker in men than in women, and increasing distinctly with advan- 
cing age notably in the latter. 

G. In patients with acute febrile affections, a considerable in- 
crease of the agglutination occurs particularly at a somewhat ad- 
vanced stage of the illness, followed by a slow decrease of the reac- 
tion. 

7. In patients with afebrile affections associated with a greater, 
or minor increase of the agglutinability is found, but there is no 
parallelism between it and the S. R. 

8. In 7 operation patients was found a distinct increase of the 
agglutinability already after the 2nd to 3rd day, with a maximum on 
the Glli to Sth day, followed by a slow decrease. 

9. In patients with thrombophlebitis and lung infarct was 
found strong agglutination of the blood platelets. 

10. On addition of heparin either to citrate blood before its 
being placed at 12°, or to the thermally treated plasma, the aggluti- 
nating effect of mercury cyanide, mercury chloride and saponin is 
checked. If heparin is injected, the agglutination is likewise inhi- 
bited though onlv for a fairly short time, considerably greater 
quantities being required than those necessary for affecting the 
coagulation. Non-heated plasma from normal individuals has an 
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mhibititing effect too, whereas plasma from, patients whose blood 
platelets have shown very strong agglutination, does not exert 
such an inhibiting action. . 
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In a study published last year as supplemenlum CXLto the 
Acta Medica Scandinavica the author surveyed different epidemics 
of hepatitis occurring in the county of Vasterbotten in the years 
1937 — 1942 from the epidemiological point of view. In addition, 
so far as available clinical data permitted an analysis some aspects 
of the nosography were gone into. The experience obtained in the 
course of that investigation indicated that on account of our 
insufficient knowledge of inter alia, the spread of the disease, a rare 
opportunity was missed to enhance our knowledge concerning 
what was going on in the body prior to the onset of illness, espe- 
cially with regard to the distribution of bile pigments. 

Owing to pi'opitious circumstances in the shape of another institu- 
tional outbreak, the author now has been able to make a contri- 
bution on this subject. The evidence of this last outbreak inci- 
dentally provides a welcome check on the epidemiological con- 
clusions reached in the earlier study. In addition, this present in- 
vestigation has brought to light certain facts regarding the occur- 
rence during an epidemic of an appreciable number of slight liver 
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lesions (ns indicated !>v the Uijmnn van den JVrph’s test) in jn- r- 
sons who never exhibited any other sipns of that disease. a ciietitn- 
stance which cannot fail to have a definite benrinp «>n our conception 
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Epidemiology. As an introduction, and, by the way of a post 
script to my earlier study, it may fittingly be reported that no 
fresli cases of hepatitis have occurred among the consumers in 
Vannas, since steps were taken to purify the water supply. Accord- 
tbe assumption that the Vannas epidemic was waterborne 
gains further credence. 

Tlie two distinct but presumably interrelated epidemics now 
to be described show different characteristics. 

Tie Bjurholm cases were scattered among the different centres 
of settlement along the road between Bjurholm and \Y. Ortrask. 
The Nordmaling outbreak occurred in Stromsor, an asylum for the 
feeble minded, situated 10 kilometres north of Nordmaling. There 
is no direct road connection between the Bjurholm area and the 
asylum, and no demonstrable intercourse. The Ore river, however, 
serving on the one hand as recipient to the Bjurholm area and on 
the other as the source of water supply to the asylum forms a rele- 
vant connecting link. 

Bjurholm. Referring to my general survey of the prevalence 
of hepatitis, it will be found that the Bjurholm district was prac- 
tically spared visitation by the disease during the years when the 
adjoining districts Vannas and Vindeln were the scenes of exten- 
sive endemics. 

To judge by the monthly reports the disease appears to have 
.gained a foothold in the latter half of 1942, the returns being: 

1942 1943. 

July Aug. Sept. Oct. Nov. Dec. Jan. Febr. March April 
2 3 14 7 5 7 12 2 9 

Later investigation has revealed a considerably greater morbidity 
which could, of course, be expected. It has not been possible to find 
out how the infection was introduced into the district. The first 
person who was taken ill on Oct. 7th was living in Provdker, a small 
village of 92 inhabitants, comprising a dozen families each living in 
a house of its own. Subsequently, cases occurred at varying inter 
vals among the neighbours, several members of the different house- 
holds falling ill at about the same' time. Thus 3 persons in one 
family were taken ill on Nov. 11th, 3 members of another family 
between Dec. 5th and Dec. 12th and 2 additional, cases in separate 
houses on Dec. 5th and Jan. 21st respectively. From Provaker the 
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disease spread to adjoining villages on both sides. In Sunnana , with 
143 inhabitants, 3 members of a family came down with the disease 
during the time Jan. 3rd-Jan. 20th. At about the same time, or on 
Jan. 9th, to he exact the first case was reported from Orcborg, a 
small settlement numbering 29 persons, and situated upstream 
from Provaker. Forty days later 6 members of the same family, 
were taken ill, suggesting simultaneous infection either by contact or 

aborally. 

Finally 2 family outbreaks were observed in Orcstrom (120 in- 
habitants) in as much as husband and wife in one house were taken 
ill on March 16th, and in another between April 7th and lOIh. 

The Bjurholm cases do not permit of any conclusions regarding 
the mode of infection. Opportunities for contact between indivi- 
duals from the different small villages have not been lacking. Tn 
particular, during the Christmas festivities a lively intercourse 
has taken place, providing possibilities for n transfer of the disease 
in different ways. River water apparently has not been used in any 
of the afflicted households. Wells and sanitation are of the usual 
rural type. The characteristic accumulation of coincident cases 
in the same families recalls the experiences from other hepaliLis epi- 
demics at home and abroad where a waterborne contagion has 
been suspected. Whatever the mechanism of infection, a point to be 
kept in mind is that the Ore river, being the recipient of the waste 
products from the whole visited area, unavoidably became infected. 


Nordmaling. 

In the third week of January 1943 three cases of hepatitis were 
notified by the district medical officer in Nordmaling, all of them 
having occurred among the inmates of the asylum for the feeble 
minded at Stromsor, situated on the left bank of the Ore river near 
its mouth. This institution which has an aggregate population of 
patients and personell numbering 150 persons is fairly effectively iso- 
lated. Most of tlie patients have been in the asylum for many years 
and admittances as well as discharges are infrequent, visitors few. 

Experience has taught us that institutional epidemics, on 
account of the simplified conditions they present, arc liable to 

c * n e T lightS 0,1 1,10 as well os tho 

aspects of a contagious disease. The Halloas epidemic of 



EPIDEMIC HEPATITIS IN THE COUNTY OF VASTERBOTTEN ETC. 27 


liidity of 22.7±3.4 %. In the Hallnas outbreak a case incidence of 
34.4±3.5 % was reported. The difference, 9.7±4.98 %, is not sta- 
tistically proven. Considering the accumulative concentration of the • 
•contagion in the Hallnas epidemic as agains its gradual dilution in 
the Ore river one would have expected an appreciably lower mor- 
bidity in the Stromsor outbreak. 


Table 1. 

Number of hepatitis cases = N on different dales in the Sorfors outbreak. 


Date 


N 


Jan. 13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


Date 


N 


Jan. 31 
Febr. 1 
2 

3 

4 

5 

6 
7 
S 
9 

10 

11 

12 

13 

14 

15 
10 
17 


2 

1 

1 


2 

1 


Dale 

N 

Fcbr. 1 S 


19 

1 

20 

1 

21 


22 


23 


24 

1 

25 

2 

26 


JL / 

28 


March 1 


2 


4 

1 

6 

7 

1 


The age distribution reveals flip i . . 

tMrd and later decades of life, no m,munity in «<« 

thirty. The morbidity fluctuates he/ ' ls Patient being over 
24.00ct8.54 % i„ the 5-9 a nd 2 5_1 53 ' 85±13 ' 05 % and 

difference 29.85+15 6 °/ h nnf f + - ^ year groups respectively 

tat the are too stall to *2177 ° r probabI * 

fn order to settle the old eont occlusions. See table 2. 

18 preemi nently a children’s diseaTe^Ms^ 7 ^ n0t llepatitis 
Plained in this thesis, necessarv tn l 1 “ * le auth °r has ex- 
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° tnat of the exposed 
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population. Tins can only be assured in closed institutions' where 
stable desmographic conditions reign. Tlie opportunities to en- 
counter the necessary propitious combination of mass infection and 
a properly tabulated exposed population are extremely rare. This 



Fig. 2 . 

Number of cases of hepatitis in the Stromsor population 
1 = Median = Febr! 5 — 6th 
• 2 = Mean = » 8th 

3 = Water boiled from Jan. 20th. 


being the case and considering the striking similarity in many 
respects between the Hallnas and Stromsor outbreaks, not least 
regarding the conformable morbidity, it appears permissible to 
combine the two materials in order to obtain figures of a magnitude 
to enable us to form an opinion. See table 3. 

From the collocation it may be gathered that children in the first 
lustre of life are less liable to contract the disease than older child- 
ren or adults. Between 5 and 25 years we find no significant diffe- 
rences of morbidity between the different 5 years’ periods. After 
25 years of age the liability to catch the disease gradually decreases 
and no person in the material above 45 is known to have been 
taken ill. 

Accordingly it can be maintained that epidemic hepatitis does 
not show any preference for school age or adolescence. 



epidemic hepatitis in the county 


OF VASTEUBOTTEN 


ETC. 


29 


Tabic 2. 




T) "percent of llicpopulati 
error of the percentage. 


Age in years 

N 

l-IepnlUis 

cases 

V + £ (l’> 

0— t 

2 



5— 9 

13 

7 

53.85 £ 13.05 

.10—14 

20 

r» 

30.00 £ 9.49 

15 — 19 

21 

7 

33:33 ± 10.29 

20-24 

20 

8 

10.00 ± 10.95 

25 —29 

25 

(i 

24.00 £ 8.54 

so— 34 

11 



35—39 

18 



40—14 

9 

* 


45 — 19 

4 

* 


39 — 54 

5 



55—59 

i 



\mam 




unknown 

i 




150 

31 

22.0(i- 3.42 


Clinic. 

Banking on the possibility of an accumulation of hepatitis 
cases in the Stromsor asylum the author decided to pry into the 
secrets of the incubation stage, especially regarding the distribution 
of bile pigments as an indication of damage to the liver. By exa- 
mining blood tests taken at regular intervals from the whole popu- 
lation one would expect to obtain scries of observations on serum- 
bilirubin concentrations prior to the onset of illness and thus he 
able to form an idea of when the liver becomes involved, which 
assuredly has a bearing on the problem of infectiousness. 

Method. 

It would have been desirable to employ the citric acid, and 
phosphatase tests for this investigation but the equipment at the 
authors disposal made this impossible. The choice had to be made 
between the Meulengracht and the Hijman van deti Bergh’s tests 
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both of Which had been used earlier by the author when deter- 
mining the duration of the icteric stage. Experience gained during 
that investigation seemed to indicate close agreement between 
the two methods. The Meulengracht test is by far the more expedi- 
tious and its variations in normal persons have been established 
Preference was, however, given to the Hijman vad den Bergh’s test 
on account of its claim to enable conclusions to be drawn about 
the anatomical site of the liver lesion by comparing the results 
arrived at by the direct and indirect methods. The choice 
necessitated an investigation in order to determine the limits 
of the readings in healthy persons. To this end a sufficient 
number of conscripted soldiers and hospital employees was tested 


The Hijman van den Bergh’s test in healthy subjects. 

99 persons were examined. The mean of these readings was 
found to be = 0.49^0.02, the median — 0.5 and the standard devia- 


Table 3. 

Age distribution in the combined material from Hallnas and Stromsor and 
frequencies of the disease in different age-groups. 

N == number of exposed individuals, n = number of hepatitis cases. 

P db s (P) percentage of cases and standard error of percentage. 


\ge in years 

X 

Hepatitis 
cases = n 

P ± e (Pf 

0— 4 

21 

2 

9.52±6.40 

5— 0 

35 

13 

37.14±8.17 

10—14 

61 

23 

37.70±6.21 

15—19 

96 

40 

41.67db5.03 

20—24 

.173 

80 

4 6.24 ±3. 79 

25—29 

114 

28 

24.56±4.03 

30—34 

60 

14 

23,33^5.46 

35—39 

50 

6 

12.00^4.60 

40—44 

41 

6 

14.63i5.52 


tion 0.18. The normal variations accordingly are small, ranging 
between 0 and 1.04. Readings in excess of 1.2 must be considered 
as definitely pathological. Table 4. 
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The Hijman van den Bergh’s test during the stage of 

incubation. 

On account of preliminary preparations the work was not start- 
ed until Jan. 26th. In the meantime 12 persons had been taken ilk 
The serumbilirubin readings during the course of clinically mani- 
fest disease having been elucidated earlier it was decided to discon- 
tinue testings after the onset of jaundice. 37 individuals eithei 
refused to have tests taken or were in such an agitated state of mind 


Table 4. 


Distribution of Hijman v. den Berth's readings ( = H v It) in ‘.HI healthy per- 
sons. N ~ number of observations. 

Mean = 0.-19 ± 0.02. Median - O.n. Standarn deviation - 0.1 S. 


! 

H. V. B. 1 

0.2 

0.3 

| 0.-1 1 

0.5 ! 

0,(5 

0.7 I 

0.8 1 

0.9 

n9 

1.1 

X 1 

1 

21 

17 

17 ! 

21 

1-i ] 

r> j 

■a 

■9 

1 


that it could not be done. Accordingly only 101 persons could 
he tested at, on average, six days’ intervals. The total number of 
tests examined was 791 only 55 of which were obtained from persons 

Table 5. 


Serumbilirubin figures according to Hijman v. den Bergh's direct and indirect 
tests (1/200.000) at G clays intervals before and after the falling ill of 25 hepati- 
tis cases in Sorfors. n = number of observations. M ± e(m) ~ mean ± stan- 
dard error of the mean. 


Days before ( — ) 
and after (±) 
onset of jaundice 

Hijman v. den Bcrgh’s test 

indirect 1/200.000 

direct 

n 

M ± e (m) 

a/ 

/o 

HCff- 

0/ 

70 

faint tract 

0/ 

/O 

trace 

O' 

/o 

pos. 

— 35 to — 30 

•1 

1 .0,0 ±0.2(5 

100 




- 29 to — 2*1 

3 

1.1 8 ±0.00 

100 




—23 to— 18 

7 

1.44 ±0.39 

85.7 



11.3 

—17 to— 12 

11 

1.43 ±0.09 

90.9 

9.1 



— 11 to— G 

15 

1-11 ±0.12 

too 




5 to± 0 

15 

2.G3±0.G8 

2G.G 

(1.7 

13 4 

VI H 

+ 1 to ± 7 

7 

4.58±0.9(i 




100 


who subsequCTtly clevelcped jaundice. The results arc recorded in 

amountsX V™ h ° that *"nlW, pathological 
e pigments are found in serum 3—1 weeks before the 
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Table 6. 

? s iasM r r z 

any sitfus of clinical illness or jaundice. 

X = number of tested persons, n = number of tests. 


» 

X 

Product 

I 

8 

8 

2 

2 

•1 

a 

2 

r> 

■i 

— 

— 

;> 

i 

5 

r> 

a 

. IK 

7 

l 

7 

8 

t 

12 

• * <) 

a 

51 

10 

<» 

GO 

11 

17 

187 

12 

21 

271 

i.i 

(i 

"S 

Tntnl 

70 

732 


onset of jaundice indicating the liver to be involved already during 
the first fortnight after infection. The general trend of the rea- 
dings is one of gradual increase. The departure from this rule, ob- 
served in the second week before onset of illness, might perhaps be 
interpreted as due to the rythmic nature of all processes in the 
liver. The struggle between morbid and reparative forces might en- 
tail phases of reverses as well as of progredient deterioration. 

The direct tests show a tendency to fluctuate in harmony with 
the indirect readings but a definite lagging behind is noticeable, 
■which should indicate the liver cell to he primarily attacked, the 
Tile capillaries becoming involved at a later stage. 

"The Hijman van den Bergh’s test in clinically healthy 
• persons exposed to infection. 

At the outset of the epidemic between 30 and 50 cases were 
■anticipated while the bulk of the population could be expected to 
•escape the disease. The great number of bloodtcsls deriving from 
.this unaffected majority were originally intended to serve as 
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material lor determining the norma! range of readings. It . soon 
became obvious, however, that elevated • serum bilirubin ‘ J U ® 
constituted a frequently occurring phenomenon, renderm 0 
tests unsuitable for the estimation of what should be considered as 

normal. See Tables 6 and 7. . 

The observation that 69 out of 79 (or 87.34 -±3. /4 /<>) clinically 
healthy individuals showed definitely pathological concentrations 


Table 7. 


Maximal. Hijman v. den Bergh’s readings 
Stromsor population who did not show 
jaundice. N = number of persons 


(_ h. v. b.) in 79 persons of the 
clinical signs of illness or develop 
in the respective groups. 


H. v. B. 

N 

H. v. B. 

N 

0.8 

1 

2.1 

1 

1.0 

2 

2.2 

3 

1.1 

3 

2.3 

1 

1.2 

4 

2.4 

1 

1.3 

5 

2.5 

1 

1.4 

13 

3.0 

1 

1.5 

10 

3.2 

1 

1.0 

10 

3.3 

1 

1.7 

4 

3.5 

2 

1.8 

4 

4.0 

1 

1.9 

5 

4.5 

1 

2.0 

3 

5.0 

1 


of serumbilirubin seems to lie of considerable interest, indicating a 
rate of susceptibility not previously suspected. Not only does 
this discovery support the theory of »healthy carriers)) propounded by 
Wallgrcn but some idea is given of their number in certain 
circumstances. ’Silent hepatitis’ of the type found during the 
stage of incubation and among the contacts during an epidemic 
must be considered to indicate an accumulation of contagion in 
the livers with consequent excretion of virus via the bile. 

During an outbreak we accordingly have to reckon with a grea- 
ter number of »carriers» than of actually sick persons. Effective isola- 
tion of all suspects in the environment of a case of hepatitis being 
inpracticable the only preventive measure likely to have any effect 

* ! Acla med. scandinav. Vol. CXV. 
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on the spread of the, disease should be improved sanitation with 
particular stress laid on water hygiene. 

There is no noticeable correspondance between the Hijman 
van den Bergh readings and manifest jaundice. On the one hand 
we find serumbilirubin figures of between 2 and 4 on the day when 
jaundice was first observed whilst, on the other hand we see cor- 
responding or even higher values in persons who never became icteric. 

Summary. 

The author reports on 2 outbreaks of epidemic hepatitis in the 
adjoining districts of Bjurholm and Nordmnling in the S. E, cor- 
ner of the county of West Bothnia and produces evidence in sup- 
port of the opinion that they were interrelated and that the Ore 
river, serving as recipient to the Bjurholm focus and source of water 
supply to the Sorfors asylum in Nordmaling, transmitted the in- 
fection. 

The greatest epidemiological interest is attached to the out- 
break taking place in the asylum for feeble minded in Sorfors with 
a population of 150 persons, among whom 34 came down with the 
disease, representing a morbidity of 22.7 %. The age distribution 
was ascertained in the whole population as well as among the hepa- 
titis cases enabling a conception regarding the susceptibility at 
diferent ages. Significant differences were not established between 
the morbidities in the different 5 years’ periods but the figures are 
too small to admit of general conclusions. By combining the similar 
materials from the two institutional outbreaks in Hallnas and 
Stromsdr sufficiently large figures become available to warrant the 
assertion that epidemic hepatitis is not more common among 
children or adolescents than among persons in the 3rd and 4th 
decades. In more advanced ages the morbidity gradually decreases. 

The clinical investigation was -aimed at discovering how early 
in the stage of incubation the liver becomes involved, as indicated 
by serumbilirubin increase. To this end the largest possible number 
of the exposed population were subjected to bioodtests at, on the 
average, 6 days intervals, employing the Hijman van den Bergh 
method. 

Primarily it was found necessary to establish the normal range 
of the test by examining a sufficient number of healthy persons. 
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As a result of this side issue the mean value was found to Ire 0.49± 
0.02. The standard deviation being 0.18 the normal range lies 
between 0 and 1.04. Readings in excess of 1.2 must be considered 
as definitely pathological. Applying this touchstone to the series 
of observations obtained from 22 patients on various days before 
their developing jaundice it was found that- indications of the liver 
being involved could be traced already 3 — 4 weeks before the 
disease was clinically manifest. Comparison of the readings ob- 
tained by the indirect and direct tests respectively seem to suggest 
the liver cells to sustain damage in the first place, the bile capilla- 
ries becoming subsequently affected. An analysis of the great 
number of tests derived from 79 persons who never showed any 
signs of the disease revealed pathological concentrations of serum- 
bilirubin in no less than 69 cases or 87 %. This discovery supports 
the theory of »healthy carriers)) and its consequenses with regard 
to preventive action are briefly touched upon. 
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Spermatogenesis in a eunuchoid man, 32 years 
old, after four years of hormone therapy. 

By 

P. PLUM. 

{Submitted for publication April 2, 1943). 


According to the literature accessible to me, all previous at- 
tempts to establish the production of sperm cells in an adult eu- 
nuchoid have turned out unsuccessful. So the following case history 
may he of some interest. 

The patient consulted me in autumn 1938, nearly 4 % years 
ago. He was then 28 years old and wanted to know whether there 
might be any possibility of an effective treatment of the defective 
development of his genitals. 

Case Record. 

Past History. — Since puberty he had realized that his genital deve- 
lopment was abnormally slight, and gradually he was becoming more and 
more unhappy about bis shortcoming. From the age of puberty to the 
institution of treatment lie bad experienced only'an occasional suggestion 
of any sexual desire, and lie had had a suggestion of erection only a few 
times. He had never had any ejaculation. 

He had never shaved himself. His voice was not markedly childish. 
Mentally he was well balanced, and fairly resigned to his fate. He stated 
that he tired readily; but lie was able to attend to his work in the shops of 
Burmeister & Wain. Further, he was sensitive to cold to an annoying 
extent. 

At the age of 15 years he was operated on for a severe attack of appen- 
dicitis with perforation. Subsequently a small hernia developed in the scar. 
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At the age of 19, on his way home from South America, he and the rest of 

the ship’s crew had a severe attack of psittacosis. p 

JSJL in autumn 1938: ThroueU «.e U-,„dn as of P - 

lessor Warburg, I had the patient admitted to the Medical Dep B, the 
Rigshospital. His appearance is evident from Bigs, 1 and 2, which s ion 
typical picture ot eunuchoidism: very long extremities and temmme pro- 
portions. Further, extremely poor development ot the genitals, the perns 
measuring about 2 cm. Scrotum not pendulous, Wiih the testes located 
at a high level, about the size of a hut kernel or a small almond. Pubes 
extremely scanty; no growth of beard; thin eyebrows. Complexion pale. 
Skin of (he face wrinkled as in an elderly woman. Prostate not palpable with 
certainty. 

Height: 1G9 cm. Weight: 56.5 kg, that is, about 10 kg under the nor- 
mal weight for his height and age. 

Other clinical examinations revealed no abnormalil; 


non! »/*nl ? 


ophthalmoscopy showed normal conditions. 

Laboratory Examinations. — Urine: No albumin or sugar; no abnormal 
elements on microscopy; diuresis and specific gravity normal. Hemoglobin: 
105 %. Blood pressure: 130/85. Wessermann negative. Sedimentation 
rate: 5 mm/1 hr.- Mantoux negative. Basal metabolism: 9S %. Serum cal- 
cium: 10.5 mg %. Bexclius’ test: No petechiae. Electrocardiography: No 
abnormality. 

X-ray Examination: Sella turcica presents a peculiar flattened form, 
measuring ll mm in length, 5 mm in depth; tile surface area, 55 sq. mm, 
is distinctly below the normal minimum for his age, which is stated to be 
69 sq. mm. The long bones show persistent epiphyseal lines in the radius, 
ulna, the distal part of the tibia and the head of the femur, that is, a dis- 
tinctly delayed ossification, which is typical of eunuchoids and eunuchs. 

Hormonal Analysis : Presence of small amounts of gonadotrophic hor- 
mone, testicular hormone and estrin. 

Treatment and Course. — After operation for the small ventral hernia (in 
the Surgical Dep. D) the hormone therapy was commenced in December- 
1938, that is, a little over four years ago. 

The treatment consisted partly in gonadotropic hormone, partly testi- 
cular hormone. To begin' with, the patient was given injections of Physex 
(gonadotropic hormone prepared from' the urine of pregnant women), 
1500 I. U. twice a week, which for a brief interval was replaced by Anlex 
(gonadotropic hormone prepared from the scrum of pregnant mares) 
750 I.U. twice a week. 


After 9 months of treatment Hie patient had for the first lime an eja- 
culation but otherwise his improvement was slight, subjectively as well as 
objective^ In the following 8 months he was treated with injections of 
here a T°? ( Pa ™iren), 25 mg twice a week. Under this treatment 
time . “ ldcraMc S' 0 " 111 ot thc t'mitals, the patient had tor the first 

yea s ThTr n „v S ? W m,i inMa 5' iU0 - afto treatment for l y 2 
ape m cel t Z • , “ “““• Re P Mlcd laminations showed no 

P CClls m the '> ac " lale ' July 1910 to March 1512 he was given 




Figs. 1 and 2. Eunuchoid, 28 years old, prior to the institution of 

treatment. 

rather small doses of Physex, A'ntex and Testex (testicular hormone) in 
orde to maintain the result obtained. In the middle of this period, May 
1941, he was married, and he stated that his married life proceeded norm- 
ally. In June 1942 we decided to try to obtain an additional improvement 
and increased the dosage of Physex to 1500 I. U. three times a week. 
After 4 months of this treatment the testes were growing considerably, 
measuring now 3 X 2.5 cm, and examination of the semen showed 48,000 
sperm cells per ejaculate, most of which cells were not motile. (These 
examinations were kindly carried out by Dr. Hammen.) After additional 4 
months of intensive treatment with Physex, ejaculation of sperm became 
regular, and now i lie examination showed 1.5 million sperm cells per eja- 
culate. 


smmatockmb ra * EONCCBO.D »»K, 


32 YEARS OLD, ETC. 
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Figs. 3 and 4. Appearance of the patient after 4 years’ treatment; 


The patient is exceedingly satisfied with his present condition. His 
chilliness is all gone. He now looks upon his sexual life as quite normal. 
The change in his appearance is evident from Figs. 3 and 4. 

In the course of 4 years he has received altogether 377 injections of 
hormonal preparations; 200 injections of Physex, 62 Antex, and 103, 
of testicular hormone. 

The hormonal preparations were kindly placed at my disposal by »Lovens 
kemiske Fabrik» and, to a small extent, »Ciba». The total cost for the pur- 
chase of these preparations would have amounted to 2064 Danish kroner. 

While it is a well-known thing that it is quite possible by means of testi- 
cular hormone to produce growth of the genitals and an increase in the 
sexual desire and potency in persons with genital hypoplasia as well as in 
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normal subjects, as mentioned before, I have not been able to find any 
record of a case of an adult with pronounced eunuchoidism in whom an 
attempt to set the sperm production a-going turned out successfully. 


As the course of the affection in this case may reasonably be 
said to imply the chance that the sperm cells under continued treat- 
ment may become normal quantitatively and perhaps also qualita- 
tively, it will be rational to continue the treatment with gonado- 
tropic hormone. Undoubtedly, it will he advisable to withhold 
the employment of testicular hormone preparations, as animal 
experiments and clinical experiences have shown that theseprepa- 
rations decrease the number and motility of the sperm cells. 

Whether Antex or Phj'sex has played the greater role in the 
result obtained, is difficult to say. The decisive improvement in the 
last three-quarters of a year took place under the Physex treatment. 
Theoretically, one would expect an additional improvement from 
the administration of Antex, which exerts a particular influence on 
the spermatogenesis, while Physex acts especially on the interstitial 
tissue of the testes. 


Summary. 

A man, 28 years old, suffering from eunuchoidism is treated for 4 
years with gonadotropic hormone and testicular hormone. After 
9 months' treatment ejaculation is recorded; after 1 % years 
sexual desire makes its appearance, followed 3 months later by 
potency. After 2 y 2 years the patient gets married, and after nearly 
4 years of treatment sperm cells appear in the ejaculate. 
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Relation between Prothrombin Concentration and 

Clotting Time . 1 

By 

P. PLUM. 

(Submitted for publication May 3, lb-13). 


The question about the relation between the prothrombin, 
concentration and the clotting time is of practical interest as well 
as theoretical. The present work will deal with the practical signi- 
ficance of this problem to the methods for determination of the 
prothrombin content of the blood. 

The mode of action of the thrombin has been a subject of 
considerable discussion. At present, however, it is almost generally 
agreed that thrombin is of enzymatic nature. Hence, the quantita- 
tive estimation of the enzyme has to be carried out after the same 
principles as the measuring of other enzymes which cannot be deter- 
mined by purification and weighing, namely: by estimating the 
activity of its specific effect under certain conditions. As the only 
specific function of thrombin is coagulation of fibrinogen its coagu- 
lative capacity has to be estimated on a solution of fibrinogen or 
plasma. For this, two ways are open: either determine how rapidly 
a given specimen of thrombin can induce coagulation, or examine 
how much the specimen has to be diluted in order to give coagula- 
tion at a certain point of time. Concerning tlie hitherto available 
methods af ter the first-mentioned principle, in 1910 Wohlge- 


sUldi r es 1 Wre carried out with the aid of a grant from the Rockefeller 
Foundation and from Ring Christian X’s Jubilee Fund. 
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muth (27) said: »so haben sie dock alle den Nachteil, dass man mit 
lhnen nur die.Gerinnungszeiten bestimmen kann und nieht die in 
gleichen Zeiten umgcsetzfcn Substanzmengen. Derartige Metho- 
ds si nd aber an sick nicht geeignet, das Wirkungsgesetz eines 
Fermentes zu ermitteln, noch viel weniger gestatten sie Riick- 
scklusse auf die Fermentquantitaten, solange die Gesetzmassigkeit 
dcr Fermentwirkung nock nicht bekannt ist». Wohlgemuth there- 
fore worked out a method for measuring of thrombin based on the 
last-mentioned principle — dilution of the specimen — until the 
dilution gives clotting at a certain point of time, as lie took for 
granted that a certain amount of thrombin corresponds to a certain 
Plotting time. 

Recent investigations have shown that the rule of direct propor- 
tionality between the amount of enzyme and the rate of reaction 
applies to nearly all enzymes examined, provided that the specimen 
is free from impurities or inhibiting substances. This has been 
demonstrated to apply to pepsin, for instance, by Northrop (10) 
(1920). A priori, then, it would be reasonable to assume that the 
same regularity holds good of thrombin. 

Several investigators have looked into this question and their 
results have turned out to be fairly uniform. Nevertheless, in the 
literature opinions differ on this point because some of the previous 
experiments were not carried out with thrombin but with a tissue 
extract which previously was assumed to have a thrombin effect, 
and which, we now realize, has the effect of a kinase, i. e., it promotes 
the formation of thrombin from the inactive prothrombin. 

These experiments [in particular those reported by Fuld (4) 
1902] have continuously given rise to confusion, as even more com- 
prehensive works on the subject [e. g., Wohlisch (28, 29)] fail to dif- 
ferentiate sharply between thrombin experiments and kinase experi- 
ments. 

A survey of the results obtained by various investigators is given 
in Table 1. From this, I think, the results may be said to have 
been fairly uniform: within a certain range of thrombin concen- 
tration there is a direct proportionality between the thrombin con- 
centration and the rate of coagulation. The experiments are carried 
out either with solutions of purified fibrinogen or with plasma. 
For thrombin the investigators have used either dilutions of serum 
or preparations of purified thrombin. 
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Table 1. Relation between Thrombin Concentration a nd Rale of Coagulation. 

Relation between ' 


Author 

Year 

Source of 
thrombin 

Fibrinogen 

substrate 

Clotting 

time 

thrombin concentration 
and rate of coagulation 

Loeb 3 

1907 

Serum 

Lobster 

plasma 

5 min.-50 

min. 

Direct proportionalit y 

Mellanby 9 

1909 

Purified 

thrombin 

Purified 

fibrinogen 

7-120 sec. 

Direct proportionality 

Rettger 16 

1909 

Purified 

thrombin 

Purified 

fibrinogen 

14-90 sec. 

Direct proportionality 

. 

Stromberg 20 

1911 

Purified 

thrombin 

Purified 

fibrinogen 

Min. to 32 

hours 

Direct proport ionalily 
within a limited range 

Tsunoo 23 

1925 

Purified 

thrombin 

Fibrinogen 
and plasma 

60-900 sec. 

Direct proportionality 
within a limited range 

Bleibtreu 1 

192G 

Purified 

thrombin 

Plasma 

10-125 sec. 

Direct proportionality 

Eagle 3 

1935 

Purified 

thrombin 

Fibrinogen 

60-150 sec. 

Approximate proportion- 
ality: but clotting time 
increasing a little less 
than degree of dilution 

Quick 15 

1936 

Purified 

thrombin 

Fibrinogen 
and plasma 

0-80 sec. 

Approximate proportion- 
ality; but clotting time 
increasing a little less 
than degree of dilution 

Wohlisch, 
Diebold & 
Kiderlen 30 

1936 

Purified 

thrombin 

Fibrinogen 

0-15 sec. 

Direct proportionality 

Herbert 5 

1940 

Purified 

thrombin 

Fibrinogen 

0-120 sec. 

Approximately direct 
proportionality 

Plum 

1943 

Purified 

thrombin 

Plasma 

5-270 sec. 

Direct proportionality 
within a limited range 
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Fig. 1 shows two such experiments in which the thrombin was a 
purified and very active preparation (0.1 cm 3 of a 1 % thrombin 
solution coagulated 0.1 cm 3 of human plasma in 5 seconds), and 
the substrate was prothrombin-free human plasma (prothrombin 
by aluminium hydroxide). As is evident from Fig. 1, within a cer- 
tain range the relation between the degree of dilution and the clott- 
ing time was linear, while on higher dilution the clotting time in- 
creases relatively more than the degree of dilution. 

According to the above, it may be considered establishes that 

at any rate within a certain range of concentration — there 
is a direct proportionality between the thrombin concentration 
and the rate of coagulation. In the clinic, however, we wish to 
determine the prothrombin concentration of the plasma, not the 
amount of thrombin. As is well known, the process of coagulation 
takes place through the activation of prothrombin into thrombin by 
a tissue factor — thrombokinase — together with calcium ions, 
and then the Lhrombin brings about a transformation of fibrinogen 
into fibrin. This effect of thrombin is counteracted by antithrom- 
bin, which normally is present in the plasma. Even though the 
time for the action of thrombin be known, then, it does not tell us 
anything definite about the relation between the prothrombin 
concentration and the clotting time, as the prothrombin first has 
to be activated into thrombin, and this thrombin is in some degree 
inactivated by the antithrombin of the plasma. So far the litera- 
ture has brought hut very scanty reports concerning studies on this 
question, which obviously is important when it comes to judge of 
the resulLs of a prothrombin determination — especially when a 
comparison is to he made of results obtained with different methods 
for prothrombin determination. 

The available methods for prothrombin determination are based 
on three different principles: 1) Quick’s principle (13) (1935), which 
consists in determination of the clotting time for recalculated oxa- 
late plasma after addition of an excessive amount of kinase, the 
clotting time being taken as a measure for the prothrombin concen- 
tration; 2) Warner, Brinkhous & Smith’s principle (24) (1936), 
which — like Wohlgemuth’s (27) method from 1910 — is based on 
the supposition that, under established conditions, a certain amount 
of prothrombin corresponds to a certain clotting time; and 3) Schon- 
heyder (17, 18) Dam-Glavind’s (2) principle, which is based on the 



RELATION BETWEEN PROTHROMBIN CONCENTRATION AM) CLOTTING TIME. 45 

observation that plasma with a low prothrombin content can be 
brought to clot just as rapidly as plasma with a normal protln ombm 
concentration when the added amount of kinase is increase o; the 
amount of kinase required for clotting at a certain time is thus an 
expression for the prothrombin concentration. Sehdnhcyder (19) 
(1938) has show that the method is tenable as far as avian blood 
is concerned, while it is not so suitable for mammalian blood as the 
two first-mentioned principles; and hence it will not be discussed 
further here. 

After Wohlgemuth-Warner, Brinkhous & Smith’s principle 
two similar methods have been worked out — by fhordarson (21, 22) 
(1939) and by Herbert (5) (1910). From the above it is evident 
that with these two methods the presupposition for obtaining 
values corresponding to the actual prothrombin content of the 
plasma is: that a certain amount of prothrombin corresponds to a 
given clotting time . If normal plasma in dilution 1: 100 gives a 
clotting time, e. <j., of 8 minutes, and a plasma with an abnormal 
prothrombin content in dilution 1; 10 likewise gives a clotting lime 
of S minutes, the prothrombin concentration of the latter plasma 
should be 10 % of the normal. But this has not been proved lo 
hold true. 

In methods after Quick’s principle attempts have been made in 
various ways at a »standardization» with establishment of the rela- 
tion between the prothrombin percentage in proportion to the 
normal and the clotting time (»pro thrombin lime»). As emphasized 
already, these methods cannot stand criticism, and the same applies 
to the procedure described by Larsen & Plum (6): addition of 
known amounts of normal blood to various specimens of blood 
with low prothrombin concentration — in order, by this means, 
to obtain a curve from which it might lie practicable from the 
clotting directly to read the prothrombin percentage. 

A few authors [e. g., Lehmann (7)] have evaded the problem 
by setting up the concept »prothrombin index#, that is 


prothrombin time on normal blood, i n sec. 
prothrombin time on the abnormal blood, in sec. * 

In a previous paper (12) it has been pointed out that this 
index does not correspond to the prothrombin percentage, and 

on the 1S oSf' m \r thet,,rombokinasc I> re P araU »»'-''»Ployedand 
on tne Quick modification employed. 
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As is evident from the above, then, the problem is, whether 
\ ohlgemuth s principle is founded on a correct supposition and 
whether it is possible in methods after Quick’s principle to give a 
serviceable procedure for calculation from the clotting time to the 
actual amount of prothrombin (in relation to the normal), pre- 
sumably, both these problems would have been solved if, as in the 

case of thrombin, the time relation for prothrombin were known 

f. e., the relation between the rate of reaction and the amount of 
proenzyme. 

In the present work an attempt is made to solve this question 
in three different ways. 

A. It might seem obvious to look into the time aspects of 
prothrombin in the same way as has been done in the case of throm- 
bin, by analysis of the clotting times for various dilutions of a puri- 
fied prothrombin preparation. No such attempt was made, how- 
ever, as it would not be justified from this to draw any direct con- 
clusion about the conditions in the blood or plasma dilutions em- 
ployed in the prothrombin methods. So, another way was chosen: 
A number of specimens of blood with very different prothrombin 
contents arc diluted in a certain proportion — 1: 2 and 1: 4. Then 
the clotting times obtained for the undiluted sample of the blood 
and for the dilution are plotted as one point in a coordinate system,, 
so that the point read on the ordinate gives the clotting time for 
the undiluted sample, and the point read on the axis of abscissas 
gives the clotting for dilution 1: 2. In the same coordinate system 
the values obtained for dilutions 1: 2 and 1:4 are plotted, so that 
dilution 1: 2 is read on the ordinate, dilution 1: 4 on the abscissa. 

Owing to the unavoidable error of the method, the plotted 
points show a certain range of variation. But a line can be drawn 
through these points, and this line turns out to be straight over 
a fairly long section, running so that dilution 1: 2 within the linear 
section of the curve gives a clotting time of twice the clotting time 
for the undiluted sample, that is, there is direct inverse propor- 
tionality between the prothrombin concentration and the clotting 
time, or direct proportionality between the prothrombin concentra- 
tion and the rate of coagulation. 

These determinations were carried out in part with Plum & 
Dam’s (11) modification of Quick’s method, partly with Larsen & 
Plum’s (6) modification. In Plum & Dam’s modification Ringer s 
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fluid is used as diluent, so that one dilution contained 0.2 cm 3 
blood + 0.1 cm 3 Ringer’s fluid, the other 0.1 cm 3 blood + 0.2 cm 3 
Ringer’s fluid. In the experiments carried out with Larsen & 
Plum’s modification, the total volume and the total amount of 
citrate are kept constant. The amount of NaCl is adjusted so that 
the diluent in all dilutions is isotonic with the blood. As mentioned, 
the amount of blood varies from 0.2 cm 3 to 0.05 cm 3 . 

One might imagine that the resulting curve (Figs. 2 and 3) in 
part would be an accidental product of the technique employed — 
in particular, that the varying amount of fibrinogen would influence 
the form of the curve. This can be excluded, however, as the 
points resulting from determination of dilutions 1 : 1 and 1 : 2 and 
the points resulting from employment of dilutions 1: 2 and 1: -1 fall 
on the same line. Furthermore, the circumstance, that the result, 
obtained with the original modification (Plum & Dam) practically 
corresponds completely to the result obtained with the later modi- 
fication (Larsen & Plum), suggests very strongly that prothrombin 
here is the only decisive factor, as the two modifications employed 
differ rather considerably: Plum & Dam’s method employs non- 
stabilized blood and room temperature, whereas Larsen & Plum’s 
modification employs rccalcinated citrate blood and walcr-bnth at 
37 °. With both methods the transformation of prothrombin into 
thrombin is activated by an optimal amount of kinase. The blood 
is capillary blood obtained from a lively bleeding cut in the heel, a 
new cut being made for each sample of blood. 


7? h }\?‘r C rn th ?i Tin £ prothrombin Time ) determined on Various Dilations 
(4. 2; i) of Blood from Experimental Subjects will, Differing Prothrombin Content 

a, r o.. n». . i 


Capillary 
blood (C) 
Venous 
blood (V) 

Experimental 

subject 

Clotting time (prothrombin wine) in sec. 
with employment of 

0.2 cm 3 oi 
blood 

0.1 cm 3 of 
blond 

0.5 cm 3 of 
blood 

V 

V 

V 

c 

c 

c 

c 

c 

c 

Parturient 
Parturient 
Normal adult 
Newborn 
Newborn 
Newborn 
Newborn 
Newborn 
Newborn 

11.7 

12.8 

13.3 

19 

21 

43 

112 

230 

338 

15.2 

17.3 

17.5 

30.5 

39 

77 

2G‘l 

•162 

785 

22.0 

23.2 

29.8 

59 

65 

168 

510 

810 

2160 




48 


!>. PLUM. 



Fig. 2. Influence of the dilution on the prothrombin time examined on 175 
children with differing prothrombin content of the blood (for the sake of space 
only about 140 points are plotted here). Each point read on the ordinate gives 
the prothrombin time on employment of 2 parts blood; read on the abscissa it 
gives the prothrombin time on employment of 1 part blood. The circles indicate 
experiments with employment of 0.2 cm 3 of blood in one test (ordinate) and 0.1 
cm 3 of blood in the other test (abscissa). The triangles indicate experiments 
with emplojanent of 0.10 cm 3 and 0.05 cm 3 of blood. The total volume is kept 
constant. The experiments marked with circles and triangles are carried out after 
Larsen & Plum's method. The upper line, marked x , is plotted on the basis 
of 50 experiments performed in a similar way but with Plum & Dam's technique 
for determination of prothrombin. 
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Fig. 3. Same as Fig. 2, but drawn at a smaller scale, in order to include also the 
very long prothrombin times. 


A few of the mentioned determinations are recorded in Table 2, 
from which, as well as from Figs. 2 and 3, it will be seen that the 
direct proportionality is observed only within a certain range, 
corresponding to a clotting time of between about 30 and 500 sec., 
whereas the clotting time below this level increases less than pro- 
portionally to the dilution, and over this range it increases more 
than corresponding to a direct proportionality. 
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As the relation between thrombin concentration and clotting 
time is constant, and as the relation between prothrombin concen- 
tration and clotting time - as just demonstrated - is found to be 
rectilinear, we may conclude that the same must apply to the acti- 
vation time of prothrombin, as the activation time plus the clotting 
time for the thrombin gives the total prothrombin time. In order 
to see whether this may be confirmed experimentally, an experi- 
ment was carried out after the method given by 'Wainei, Blink- 
hous & Smith (24, 2G) as this method differentiates between the 
two phases of the coagulation: activation of prothrombin and coa- 
gulation of fibrinogen by the thrombin found. 

For practical reasons the method was modified on a few points. 
Instead of adding a solution of fibrinogen after the activation of 
prothrombin, citrate plasma was used. This citrate plasma con- 
tains sufficient citrate e/ao volume of 10 % sodium citrate) to 
prevent the added amount of calcium from inducing coagulation. 
The specimen of blood to he analyzed was taken with J /io Y °lume 
of 3 % sodium citrate; the blood corpuscles were separated from 
the plasma, to which was added 1 drop of a 4 % thrombin suspen- 
sion per cm 3 of plasma, by which the fibrinogen was precipitated 
and brought to contraction by shaking with glass beads. The added 
amount of thrombin is inactivated by the plasma anlilhrombin in 
about 15 minutes. Then a series of dilutions of the fibrinogen-free 
plasma was made; the diluent employed for this was n mixture of 
citrate and NaCl adjusted so that the citrate concentration was 
kept approximately constant, and the dilutions were continually 
isotonic with the blood (0.G % sodium citrate in 0.G5 % NaCl). 
Now, to 0.1 cm 3 of each dilution was added 1 drop of Ihromhokinasc 
suspension [Dam & Glavind (2)] and 0.025 cm 3 of 0.G % CaCU, 
2H 2 0. Activation as well as coagulation were carried out in water- 
bath at 37°. Now the optimal activation lime is determined for 
each dilution — by determining at which activation time the 
shortest clotting time was obtained on addition of 0.1 cm 3 of the 
above-mentioned plasma taken with 10 % citrate. The clollin" 
limes observed for each dilution and the corresponding optimal 
activation times are presented graphically in Fig. 4. 

From Fig. 4 it .Will be noticed that the experiment here per- 
formed showed a linear course of the relation between dilution ami 
activation time as well as between dilution and clotting lime 

^ ^ela mc(1 - scandinav. Vol, CXV. 
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Fig. 4. Relation between plasma dilution and activation time and clotting 
time (thrombin time) in a slightly modified 2-step method after Warner, Brink- 
horn & Smith's principle. 

(thrombin time). Addition of the activation times and clotting 
times for the individual dilutions gives the upper line which natur- 
ally must he straight, too — - as was to he expected. 

This experiment affords an explanation of why the time rela- 
tion for the action of thrombin is the same as for that of prothrom- 
bin. The experiment further shows, as has been pointed out also 
by other authors [c. g., Eagle (3); Warner, Brinkhous & Smith (24, 
26); Thordarson (22)] that the activation of prothrombin into 
thrombin makes up by far the greater part of the total clotting time 
( prothrombin time). 

B. From the above considerations and experiments the con- 
clusion must be that within a certain range of concentration the 
prothrombin time gives a direct measure for the prothrombin con- 
centration. In order to test the correctness of this conclusion, 
in a fundamentally different way, some experiments were made 
after Thordarson’s method. This method may be said to be based 
on Wohlgemuth's principles and also on QuickC, the prothrombin 
time being determined on the number of plasma dilutions of normal 
blood and patient blood without differentiation of the two phases 
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of coagulation. Now a curve is drawn for the coagulation times in 
the various dilutions of each specimen, and the calculation is carried 
out as follows: At a suitable point on the curve (where its direction 
changes from a more horizontal course to a more vertical) the time 
is selected — for instance, 5 minutes — and it is noted which dilu- 
tion of the normal blood and of patient blood gives clotting in 
this length of time. If, for instance, it is found for the normal 
blood to be a 3 % dilution, and for the patient blood the G % dilu- 
tion, the calculation is: — - — = 50 % of the normal. 


The test was modified so that prothrombin-free plasma (ab- 
sorbed by aluminium hydroxide) was employed instead of a solu- 
tion of fibrinogen; this plasma has the advantage of keeping better 
and being considerably easier to prepare. Instead of lung extract, 
human brain extract is used for thrombokinasc (Dam & Glavind). 
The method was further modified so as to he suitable for capillary 
blood, which is not the case with the original method. 

From a lively bleeding cut in the heel, 0.5 cm 3 of blood is with- 
drawn into a micro-test tube containing 0.5 cm 3 of medinal buffer 
solution with oxalate. Thordarson’s medinal buffer solution is 
employed with addition of 0.2 % potassium oxalate. The blood is 
at once mixed throughly with the oxalate-medinal buffer solu- 


tion and this mixture is used for the dilutions wanted, the same 
oxalate-medinal solution being employed as diluent. Thus whole 
blood is used instead of plasma. 

With Thordarson’s method experiments were now made on a 


number of subjects with normal prothrombin content or with 

decreased prothrombin content of the blood. Instead of plotting 

the percental prothrombin content along the axis of abscissas — as 

done by Thordarson — the degree of dilution was plotted directly 

l c., the number of cubic centimeters to which 1 cm 3 of blood is 

diluted. If the theory about the direct proportionality between 

prothrombin concentration and clotting time holds true, we should 

fmd that 1) the clotting times for the various dilutions lie on a 

straight dine with the inclination differing according to the prothrom- 

™ : y' d ^ t,le Calculation of the prothrombin percentage 

euteiowi t, ? "’ 1 ' CtlKr "' C em P'°y «><= ^mentioned cal- 
culation after Thordarson (clotting times of the same length! or 

use a calculation starting from dilutions of the same degree (i e 
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Fig. 5. Determinations of the clotting time carried out on increasing dilutions 
of blood from persons differing in their prothrombin content, after a modific- 
ation of Thordarson’s method. 


if the normal blood clots, in dilution 1: 10 in 100 sec., and patient 

, , . 100x100 

blood coagulates in 200 sec. the calculation is: — — = o0 % 

of the normal. 

As is evident from Fig. 5 and from Tables 3, 4 and 5, this turned 
out to be the case. 

As seen from Fig. 5, in all experiments the curve was rectilinear 
for a fairly long distance. Furthermore, the curves come very near 
showing a direct proportionality between the degree of dilution 
(i. c., the prothrombin concentration) and the clotting time. 

For the sake of illustration, two of the experiments arc recorded 
in Table 3. 

If now we calculate the prothrombin content of the blood for 
the two children in percent of the prothrombin content of a normal 
adult, calculation after the two principles will give us the following 
results: 
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Table 3. Two Prothrombin Determinations on Children with Lowered Prothrom- 
bin Content of the Blood. Modification of Thordarson's Method. 


Dilution of the 
blood 

Blood percentage 
of dilution 

Clotting time in see. 

Normal subject 

Child 1417 

Child 1396 

1:4 

25.0 

45 

105 

148 

1:8 

12.5 

78 

230 

352 

1: 12 

8.34 

113 

340 

550 

1: 16 

6.25 

■ 145 

495 

695 

1:20 

5.00 

180 

685 

1115 

1:32 

3.12 

280 




1 : 44 

2.27 

382 

. 


1 : 56 

1.78 

180 

— 

— 


Table 4. Calculation ad modurn Thardarson of the Prothrombin Determinations 

recorded in Table 3. 
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Ad modum Thordarson we find, after plotting of the three cur- 
ves (which for want of space are not reproduced here), the values 
recorded in Table 4. 

If we calculate the prothrombin content of the blood in the 
children, taking for granted that at a certain dilution there is inverse 
proportionality between the clotting time and the prothrombin 
concentration (or direct proportionality between the prothrombin 
concentration and the rate of coagulation), we find the values 
recorded in Table 5. 

Tables 4 and 5 show good agreement between the two methods of 
calculation; they further show that calculation after either method 
alone Jives nearly the same result even if it is carried out on the 
basis of different clotting times, or different solutions. 

The experiments cited here as mere examples picked out among 
a good many concordant experiments, thus show that within a certain 
prothrombin concentration range there is direct proportionality be- 
tween the rate of coagulation and the prothrombin concentration. 

C. Finally, I have tried in two fundamentally different ways 
to plot a curve showing the relation between the prothrombin time 
determined ad modum, Larsen & Plum and the prothrombin percen- 
tage. One procedure consisted in plotting such a curve on the basis 
of the experiments recorded in Figs. 2 and 3, taking the normal 
value to be about 17.5 sec. and setting the prothrombin value as 
100 % of the normal. The curve shows that 17.5 sec. on the ordinate 
corresponds to about 27 sec. on the abscissa, that is, a prothrombin 
content amounting to one-half of the normal will give this prothrom- 
bin time: The plotting is continued in the same manner: 27 sec. on 
the ordinate corresponds to 45 sec. on the abscissa; accordingly, 
blood with one quarter of the normal prothrombin content (or 25 %) 
should give a prothrombin time of 45 sec., and so on. A curve cal- 
culated and plotted in this way is shown in Fig. 6. 

The other procedure consisted in determining the prothrombin 
content on a number of subjects (adults and newborn) by means of 
the modified Thordarson method described and after Larsen & 
Plum's method. The results obtained ad modum Thordarson, 
expressed in per cent of the normal, are plotted against the corre- 
sponding prothrombin times determined ad modum Larsen Sc 
Plum, so that the percental values are read on the abscissa, the 
prothrombin times on the ordinate. As is evident from Fig. 6, the 



concentration and clotting time. 
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relation between prothrombin 



Fig. 6. Curve lor the relation between prothrombin concentration and pro- 
thrombin time, constructed on the basis of the experiments recorded in Figs, 2 
and 3. Each A signifies an experiment in which the prothrombin content is 
determined after Thordarson’s method, slightly modified (reading on the 
.abscissa) and after Larsen & Plum's method (reading on the ordinate). 


results obtained show fairly good agreement, indicating that both 
the procedures employed are justified. 


Summary. 

1 . Knowledge of the time relation for the action of prothrombin 
is of decisive importance to the evaluation of methods for prothrom- 
bin determination. 

2. On the basis of the literature and the writer’s studies there is 
shown within a certain range of concentration to be direct propor- 
tionality between thrombin concentration and rate of coagulation. 
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3. Experimentally, in fundamentally different ways the same 
aw of time is shown to apply to the action of prothrombin. 

4. A modification of Thordarson’s method is given, the fibrino- 
gen being replaced by absorbed plasma. Further, this method is 
modified so that instead of requiring 5 cm 3 of blood now 0.5 cm 3 is 
sufficient. Capillary blood from the heel has proved serviceable for 
this purpose. 
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Zur Frage der tuberkulosen Primarinfektion bei 
jungen Erwachsenen. 

Von 

S. BERGQVIST und T. ERNBERG. 

(Bei der Redaktion am 24. Miwz 1943 cingcgaugcn). 


Einleitung. 

Die fruher herrschende Ansicht verlegte die iuberkulose Primar- 
infektion fast regelmassig in die Kindheit. Durch cine Reihe von 
Untersuchungen ist indessen nachgewiescn worden, dass diese 
Anschauung nicht mit dem wirkliehen Sach verbal l im Einklang 
steht. Es scheint im Gegenteil immer haufiger zu worden, dass die 
Erstinfektion niclit vor dem Eintrittin das Erwachscnenalter erfolgt. 
Mehrere, namentlich skandinavische Autoren liaben.sich eingehend 
mit der Primarinfektion des Erwachsenen, dem Verlauf derselben 
sowie ihrer Bedeutung fur cine spatere Tuberkulosc beschaftigt 
(Heimbeck, Arboreiins, Sclieel, Malmros und Hedvall, Krislenson, 
Holm u. a.). Eine ausfiihrliclie Zusammenfassung des einschlagigen 
Schrifttums ist kiirzlich von Krislenson ver off entlieht worden. 
Wir haltcn es fur gerechtferligt, liber eine neue Seric ^lmliclier 
Untersuchungen zu berichten, da gewisse Fragestellungen, welch e 
in diesem sowold theoretiscli wie praktisch wichtigen Zusam- 
menhang Interesse besitzen, eine weitere Beleucbtung v s erdicnen 
durften. Gewiss wird es wohl in uriserem Lande — zumindest in 
absehbarer Zeit — infolge der grossen Verbreitung, welcbe die 
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BCG-Schutzimpfung schon heute hat und vermutlich auch in Zu- 
kunft habcn Avird, kaum moglich sein, neue derartige Reihenunter- 
suchungcn durchzufiihren. Es wird immer schwerer werden, 
tu bcrku linncg alive, niclit schutzgeimpfte Personen rvalirend eines 
liingercn Zcitraums zur Beobachtung zu erhalten. Unser Material 
ist verhaltnismassig gross und durcli Rontgenaufnahmen konse- 
quent und eingchend verfolgt Avorden. 


Methodik. 


Im Gesundhcitsamt dcr Stockholmer Studentenschaften sind 
scit 193d Tuberkuloseuntersuchungen an Studierenden samtlicher 
Stockholmer Hochschulen im Gange gewesen. Seit Eroffnung des 
Gesundheitsamts im Herbst 1934 sind bis einschliesslich Friihjahrs- 
semesler 1941 rund 7000 Studentcn und Studentinnen registriert 
und wenigstcns einmal untersucht Avorden. Bei etAva der Halfte 
' von diescn warden einc Oder mehrere Nachuntersuchungen vorge- 
noramen, je nach Art des Fades in kiirzeren oder langeren Zwischen- 
raumen. So wurden Tuberkulinnegative wic Tuberkulinpositive 
mit Befund melirere Male jahrlich kontrolliert. Bis zum Ende des 
Fruhjahrssemestcrs 1941 sind 6629 Studierende in bezug auf 
* Tubcrkulinproben und Rontgenbilder vollstandig durchuntersucht 
worden. Unter vollstandiger Untersuchung verstehen wir Tuber- 
kulinprobcn bis zur Dosis 1 mg sowie Durchleuchtung und Frontal- 
aufnahme. Ausserdem wurden bei alien sorgfaltige Anamnesen 
erhoben, namentlich naturlich mit Riicksicht auf friihere tuber- 
kulose Affektionen, ferner auf familiares Vorkommen tuberkuloser 
Krankhciten und spezielle Ansteckungsmoglichkeiten. Gberdies 
wurde gleichzeitig mit jeder Rontgenaufnahme die Senkungsreak- 
tion angestellt. 

Wahrcnd der Zeit Herbstsemester 1934 — Beginn des Herbst- 
semesters 1935 vrnrde bei der Tuberkulinuntersuchung die Pirquet- 


sche Reaktion (mittels Impfbohrers) als erste Probe verwendet, 
danacli die Intrakutanprohe (Mantoux) mit 0.1 und 1 mg. Nach 
diesem ersten Jahr Avurde indessen die Pirquetsche Probe aufge- 


geben und die Intrakutanprohe nach Mantoux (im folgenden abge- 
lcurzt: Mantoux) ausscliliesslich verwendet, Avobei als erste Dosis 
0.1 mg gegeben Avurde und spater erforderlichenfalls 1 mg. Um die 
heftigen Reaktionen zu vermeiden, welche bisAveilen nach 0.1 mg als 
erste Probe auftraten, Avurde 1937 als erste Dosis 0.01 mg einge- 
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ffflirt, zunS'chst mit Beibehaltung dcr Probcn mit 0.1 und 1 mg- 
S e it 1938, wo die Zwischenprobe mit 0.1 mg aufgcgeben wurde, is 
auf die erste Injektion von 0.01 mg, wenn die Reaktion negativ war, 
unmittelbar ein erneuter Manto.ux mit 1 mg gcfolgt. Dieses ver- 
einfachte Verfaliren hat ausschliesslich gutc Erfahrungen geliefert. 
Eine Tuberltulinprufung erfordert also hochstcns drei Besuche im 
Gesundheitsamt, ein Vorteil sowolil fur die Klientel wie fur das 
Amt, namentlich im Hinblick darauf, dass es erwunsclit ist, die 
Tuberkulinnegativen zu moglichst dichl aufeinanderfolgenden Ivon- 
trollen heranzuziehen. 

Das Tuberkulin wurde aus dem Staatlichen Baktcriologischen 
Laboratorium bezogen und die Verdiinnung in ciner Apotlieke 
ausgefutirt, wobei wochentlich neues Tuberkulin geliefert wurde. 
Als positive Pirquetschc Probe wurde eine Reaktion von minde- 
stens 5x5 mm Rotung und Infiltrat betrachtet, alsposi liver Man- 
toux eine wenigstens 10 x 10 mm grosse Rotung mit Infiltrat. 
Beide Reaktionen wurden nach 48 — 72 Stunden abgelesen. 

Diejenigen Studierenden, welclie bei 1 mg negativ gewesen 
waren, wurden mit wiederholten Tuberkulinuntersuchungen lau- 
fend kontrolliert. Bei e.ventuellem Posilivwcrdcn wurde eine crncute 
genaue Anamnese erhoben, mit besonderer Bcrucksichtigung der 
Ansteckungsmoglichkeit, und ferner wurde eine ncue Rontgen- 
untersuchung und neiie SR vorgenommen. Die Ronigenunter- 
suchung bestand da aus Durchleuchtung und Aufnahmen in sowolil 
sagittaler wie frontaler und wenn notig aucli schriiger Richtung. 
Bei der Beurteilung der Bilder von frisch Positiven war es von 
ausserordentlichem Wert, dass das Gesundheitsamt immer liber 
bereiis bei der ersten Untersuchung, bei welcher der Patient tuber- 
kulinnegativ gewesen war, aufgenommene Rontgenbilder ver- 
fugte. Diese frisch Positiven wurden dann im allgemeinen wahrend 
der nachsten Jahre einige Maleinjedem Semester zu regclmassigc'n 
Rontgenuntersuchungen und zur SR wiederbestellt. 1 


material. 


Von fund 7000 Studierenden sind 6629 vollstandig toils in bezu 
auf den Ro ntgenbefund (Durchl.euehtung und Aufnahme) un 

Mts?mts D HOT Dr'T 8 n t8 l-u n f r i bc “ r S tcn (li <- ROntgonoloecn ties Gosun 
■art. G. i939 J 4' rl “' n ’ (bis 1938 > Mv«ldo«„t E 
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Tabelie 1. 

Verteilung der bei der ersten Untersucbung Tuberkulinnegativen auf Hocb- 

schnlen unH 


Hochschule 

I _______ 



A 1 t 

e r 




Sa* 

Gesaint- 

zahl 

►«< P h 

5 c* o 

-2 a N 
** *1 a 

*» f* 

17—18 

V- k- 
00 

I 

to 

o 

to 

0 

1 

to 

to 

to 

to 

i 

to 

Ox 

24—26 

to 

C5 

1 

to 

CO 

28—30 

V 

00 

o 

Stockholmer 

Hochschule 

6 

127 

118 

32 

15 

4 



302 

2028 

m 

Technische 


2 

82 

96 

40 

8 

2 



_ 

230 

1667 

HtH 

Medizinische 

» 

— 

53 

47 

21 

7 

2 

1 



131 

968 

13.5 

Handels- 

» 

1 

14 

27 

16 

2 

3 

— 

- 

63 

575 

11.0 

Odontologische 


— • 

18 

43 

17 

8 

4 





90 

508 

17.7 

Pharmazeutische 


— 

1 

IE 

44 

10 

4 

2 

_ 

78 

503 

15.5 

Veterinar- 

» 

— 

3 

B 

1 

1 

B 

— 

— 

20 

184 

10.9 

Forsthochschule, 

Sozialpolit. 



1 



m 






Inst. u. Kunstalcademie 


1 

■ 

12 

4 

B 

1 


21 

196 

10.7 

Sa. Tuberkul innegative 

9 

299 

366 

18c 

55 

19 

4 

— 

935 

6629 

14.1 

Gesamtzahl Untersuchte 

52 

1732 

2348 

1341 

558 

309 

122 

167 

6629 



Prozent Tuberkulinnegative . . 

17.3 

17.3 

15.6 

13.6 

9.8 

6.2 

3.3 

0 





Tabelie 2. 

Schwedische Tuberkulinuntersuchungen an erwachsenen Jugendlichen aus 
verschiedenen Orten und Bevoikerungskreisen. 


Autor 

Material 

Prozent 

Tuberkulin- 

negative 

Arborelius (1927 — 29) 

_ 

Bergqvist u. Ernberg 

(1934 41) 

Malmros u. Hedvall 

(1930—37) 

Sjovall (1934—36) .. 
Arborelius (1927 — 29) 

Militardienstpflichtige, mit Ausnahme 
der Landbcwohner 

Studierende, Stockholm 

Studierende und Lehrschwestern, Lunc 

Studierende, Upsala 

Militardienstpflichtige, reine Land- 
bewohner 

13.5±0.8 

14.1 ±0.4 

18.3±0.7 

24.2±0.9 

35.3±1.1 


teils hinsichtlicli der Tuberkulinreaktion (Mantoux bis 1 mg) unter- 
sucbt 'worden. Yon diesem Material waren bei der ersten Unter- 
suchung 935 negativ, d. s. 14.1 ±0.43 v. H. Die Verteilung dersel- 
ben auf die verschiedenen Altersgruppen und Hochschulen wire! 
aus Tab. 1 ersichtlich. Wie man sieht, sinkt die Zahl der Nega- 
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liven mit holierem Alter, so class schon in der Altersgruppe 28—30 
Jahre von 122 Studierenden nur 4 negativ warcn, d. s. 3.3 v. H. 
In Tab. 2 sind z uni Vergleich sclrvcdischc Tuberkulinuniei- 
sucliungen an envachsenen Jugendlichen aus verschiedcnen Often 
und Bevolkerungslcreisen zusammengestellt 

Zur Beleuclitung von Faktoren, velclien man einen Einfluss 
•auf die Zusammensetzung der Gruppc bei der ersten Unlersuchung 
Negative, die bier besondcres Interesse besitzt, zuschreiben konntc, 
scion folgende Zahlen angefuhrt (Tab. 3): Der Prozentsatz Negative 
nnter Studierenden mit Tuberkulosc in der Familie (Eltcrn und 
Gesclrwister) ist 9.8. Diejenigen Studierenden, bei welchcn Tuber- 
kulosefafle nur in der Vcrvandtschaft (wir sind hierbci nicht weiler 
gegangen, als bis zu den Grosseltern, Onkeln und Tanten) vorge- 
kommen sind, liaben cine etwas liobere Anzabl Negative, nsim- 
licli 12.6 v. H., unci die ohnc Tuberkulosc in der Familie odcr Ver- 
■wandtschaft die liochstc Zahl, 14.7 v. H. Die Differenz zwischcn 
diesen letztgenannten und der ersten Gruppc mit Tuberkulosc in 
der Familie betragt 4.9 v. H. und ist stalistiscb sicker. Die Zahlen 
sind freilich nicht iibcrraschend; immerhin verdient die Tatsachc 
Beachtung, dass so viele vie 9.8 v. H. aus Familicn, in clenen Eltern 
oder Geschvister an tuberkulosen Erkrankungen gelittcn batten, 
ini Envachsenenalter nocli immer negativ sind (essei allcrdings dar- 


Tabelle 3. 



An zahl 

dnvon Pro- 
zcnl Ncg. 

Differenz 

Gesamtrnaterial ' . 






j o.i zfcUw 

— 

Manner 


13. 3±0. 5 
17.1 dr 1.0 


Frauen 

o~o(J 

3.8±1.1 


1 .J 

Keine Tbc. in Familie od. YervvancUscliaft 
Tbc. in Vcnvandtschaft (Grosseltern, 
Onkels u. Tanten) 

553o 

14.7±0.5 

12.6± 1,6 

< 

2.1 ±1.7 J 

* 


4.9 ±1.2 

Tbc. in Familie (Eltern u. Gesclnvister) 
In Stockholrn geboren 

137 2 

. O.Sil.l 

15.8±0.S 

13.3i0.5 

15.3db0.7 

13.3±0.5 

2.S±1.9 j 

Im ubrigen Lande fieboren . . . 

i y 

2.5 ±0.9 

In Stockholm wohnhaft . . . 

Oft Or: 

Im ubrigen Lande wohnhaft . . 

3094 

2.0±0.9 






w m:RGQYlST 1111(1 t, ejijojehg. 

• hing ^ vicscn ’ dass dic Krankhcit der Angehorigcn mitunter 
sclion vor dcr GeburL ties Unlcrsuchten abgclaufen gewesen war) 
Die mi Ervvachsenen al ter Negaliven stcllen indessen doch gewis- 
sermassen cine Auslcsc von Individual ohne familiiire Belasiung 
dar, ein Sachvcrhall, dcr, me man aller Wahrscheinlichkeit nach 
annehmen kann, allgcmeine Gellung besilzt. 

Die Vcrtcilung der Tubcrkulinnegativen auf das mannlichc und 
das ivcibliche Gcschlcciit isi 13.3 bzw. 17.1 v. H., mil einer Diffe- 
ienz, v, elclie slalislisch gesicliert Sst. Audi andere Untersudier 
(z. B. Long und Seibert) haben cinen hoheren Negalivitatsprozent- 
salz fiir Frauen gefunden. Das Durchschniltsaller der Studenten 
und Sludenlinnen im Material belragt 22.0 bzw. 21.9 Jahre. Da 
sicb die Different in der Tu berk u 1 i nnega t i vi Hit der Geschlechter 
wedcr (lurch den Alfersunlerschied, nodi durcli andere evenluellc 
Ungleichmassigkciten der Ausvahl erklarcn llisst, muss bier ein 
wirklieher Unlcrschied vorliegen, tier offenbar bedcutet, dass die 
Frauen in jiingeren Jabren einer Tubcrkuloseansteckung in gerin- 
gerem Grade ausgeselzt sind als die Manner. Es sei audi erwahnt, 
dass ein slalislisch sicherer Untersdiied zwischen den einzelnen 
Hochschulcn bcziiglicb der Anzabl der Negalivcn (Tab. 1) nidit vor- 
liegl, wenn die Alters- undGcschlechLsverteilungberucksichtigtwird. 

Betraclilet man die Zahlen fiir in Stockholm geborene bzw. be- 
lieiniatete Studierende ini Vorgleich zu denaus dem tibrigen Landc, 
so findet man in beiden Fallen, class die Stockholmer Studenten 
in grosserem Umfang luberkulinnegaiiv sind. Die Diffcrenzen sind 
jedocli niclit slalislisch siclier. Fine Berecbming des Alters der in 
Stockholm und im iibrigen Lande geborenen ergibt ausserdem, dass 
die erslcren im Durclischnilt ein 'Jahr jiinger sind, namlich 21.3 
Jahre gegeniiber 22.3 Jahre bci den letzteren. Wird dcr Negativi- 
tatsprozenlsatz mil Riicksicht auf den Allersunterschied korri- 
gierl, so bleibt doch cine hohere Negativitatszahl fiir die in Stock- 
holm geborenen bestehen, wclchc allerdings zum Teil darauf beru- 
hen diirfte, dass das weibliche Gescldecht etwas mehr vertreten 
ist. Der Negativitatsprozcntsatz kann also in den beiden Gruppen 
als praklisch gleicli hoch angeselien werden. Im allgemeinen hat 
man ja bci Untersuchungen dieser Art einen wesenllicli niedrigeren 
Negativitatsprozcntsatz fiir Grossstadtbevolkerung als fiir sonstige 
Volkskreise • gefunden. Dass das Studentenmaterial in dieser 
Bezichung grossere Einheitliclikeit zeigt, ist indessen nicht iiber- 
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raschend. Einmal sind alle als Stadter, wenigstens vom Alter von 1 0 
Jaliren an, d. In von der Zeit, wo sie sich in emer Stadt nut hohcrcr 
Lehranstalt aufhalten mussen, zu betrachten, sodann durfte das 
soziale Milieu bei den beiden Gruppen glcichartig sein und schliess- 
lich ist der Bevolkerungsaustauscli zwisclien der Hauptsladt und 
dem iibrigen Lande ein lebhafter. Der letzte Punkt wird davon 
illustriert, dass 38 v. H. der in Stockholm ansiissigcn Studierenden - 
in anderen Landesteilen und 10 v. H. der im i'tbrigcn Lande 
belieimateten in Stockholm geboren warcn. 

Aus vorstehendem wird mitliin ersichtlicli, dass die Gruppe der 
im Erwachsenenalter Tuberkulinnegativen im Vergleich zum 
Gesamtmaterial bis zu einem gewissen Grade eine Auslcse von 
Frauen und von Individuen ohne familiare Belastung verkorpcrt, 
dass sich aber sons! keine wesenlliche t)ber- Oder Unlerreprasenta- 
tion konstatieren Hess. Dass die Tuberkulinnegativen ein niedrige- 
res Durchschnittsalter aufweisen als die bereits bei der ersten 
Untersuchung Positiven, gelit ohne weiteres daraus hcrvor, dass der 
Positivitatsprozentsatz mit steigendem Alter holier wird. So sind 
die Tuberkulinnegativen 21.1 Jalire alt, wahrend das durchschnitt- 
liclie Alter der Positiven 22.1 Jalire ist. 

Von den 935 bei der ersten Untersuchung Negativen waren bei 
erneuten Tuberkulinproben 251 positiv geworden. Von den rest- 
lichen 684 stellten sich 208 nicht zur neucrlichen Kontrolle ein nnd 


sind also nur einmal mit Mantoux bis 1 mg untersucbt und da 
negativ befunden worden. Unter den nur einmal Untersuchten 
befinden sich mehrere, bei denen die ersle Untersuchung erst vor 
kurzem stattgefunden hat, sowie solclie Studierende, die in andere 


Universitatsstadte iibergesiedelt sind. Bei einem Teil derjenigen 
mit kurzer Beobachtungszeit handelt es sich um Studierende, die 
bereits am Zeitpunkt der ersten Untersuchung vor dem Abschluss 
ihrer Studieu gestanden batten. V\ 7 ir liaben kcinen Gruncl zu tier 
Vermutung, dass derjenige Teil des ‘ Materials, welchcr nur kurzc 
Zeit unter der Kontrolle des Gesundheitsamts gestanden liatte, 
besonders zahlreiche Tuberkulosefalle aufweisen wde. Da das 
Gesundheitsamt Rontgenaufnahmen von alien Untersuchten bc- 
sitzt und deshalb sowohl Krankenhauser wie Privatarzte bei neu 
emtreffenden Erkrankungsfallen die friilieren Flatten Icihweisc 
an ordern, hat das Amt gate Moglichkeiten, den wcilercn Schick- 
salen seiner friihereji Klientel zu folgen. 



G-l 


S. lir.llCnVIST UIKl T. ERNBERG. 


Primarinfektionen ohne tuberkulose Veranderungen. 1 

Von 935 zunaehsl TuberkulinnegaLivcn mil negalivem Ronlgen- 
befund bci irsler Unlcrsuchung nnd mil ncgaLivcr Anamnese 
unlcrzogcn sicli 727 crncuier KonlroIIc, bci dcr, wic ervalmt, 
251 posiliv gexvordcn waren, und ])ci 31 von diesen Lralen tuber- 
kuldsc Manifcslalionen auf. Aus Tab. 4 geht die Verteilung dcr 
217 friseh Positiven ohne luberkulose Veranderungen auf die 

Tabellc 4. 


■Verteilung von 217 friseh Positiven ohne primiirc Oder spiitcrc tuberkulose Ver- 
anderimgen auf die cinzclnen Hochsclmlcn sovic in bezug auf die Beobnchtungs- 
zcil nach dem Posit ivwerdcn. 


Hodisdiulc 

Beobachlungszeit nadt dem Positiv- 
werden in Jaiircn 

So. 

0 

<i 

1-2 

2—3 



Mcdizlnisdie llodiscii. 

2 


13 

0 

13 

o 

■18 

Stoddiol mer * 

a 

to 

lf> 

15 


— 

50 

TccJinisdte » 

a 

0 

17 

M 

1; 1 

— 

50 

Odontologisdic • 

a 

10 

10 

3 


2 

33 

Ilandeis- • 

•i 

(i 

■ 

— 

- 1 

■ 

10 

Velerinar- » 

■ 

t 

1 

3 

1 1 

1 I 

0 

Pharmazeutisdic » 

W * 

a 


B 


I 

8 

l-’orst- * 


o 


I 



2 

Sozialpoiit. Inst. 


i 

B 

1 



1 

Sa. 

wa 

(i() 

50 

•15 

32 

•1 

217 


einzolnen Hoehschulen unter Beriicksichligung dcr Beobachtungs- 
daucr nacli dern Posilivwrdcn hervor. Olnvohl die Beobachlungs- 
y.cil nach dem Posilmverdcn in genvissen dcr 217 Fiille kurz ist, 
diirflcn wahrschcinlich keine iiherhaupl sichlbaren Primaraffekte 
uncntdccktgcblicben scin. Es ist namlich vvoldbekannt und gelil aus 
verdffenllieblen Rcihenuntersuchungen, z. B. der Kasuistik von 
Malmros und Hcdvall, War hervor, dass der Primaraffekl, venn 
er iiberhaupt sichtbar wird, in relaliv nahem Zusammenhang mit 
dem Positivverdcn auftritt. Beziiglich der Mdglichkeit einerspiiter 
auflrelenden Lungentuberkulose, m. a. W. der veilcren Prognose 

i l n jr . hosscreu Ausdrucks habcti wir die eingcbilrgcrtc 

Bezeichmn.c ' « vcrwcudct, olnvohl cs im Hinblick auf the 

Erfahrungcn dcr lctztcn Jahre liber die Instability dcr Tuberkulinrcalctioii 
(Daldstrom ti. a.) als vvahrschcinlich crachlet werden kann, dass dicsclbc oei 
cincm Toil dicser Fiille nicht adaqual ist. 
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dieser friscli Infizierten oder latent cn Infcldioncn (Arborchus), ist 
die Beobachtungszeit in vielen Fallen nicht lang gcnug, um cm al - 
gemeingiiltiges Urteil zu gestatten. Von 140 Fallen, bei welclien die 
Beobachtungszeit ein Jahr iiberstieg, waren jedocli 59 1—2 Jahrc, 

45 2 3 Jahrc, 32 3 — 4 Jahre und 4 schlicsslich 4 5 Jahrc lang 

nachuntersucht worden. 

In einer vorangeliendcn Arbeit batten wir nachgewicscn, dass 
die Tuberkulinempfindlichkeit in einem Material von rontgennega- 
tiven Gesunden ini dritten Lebensjahrzehnt mit stcigendcin Altci 
zunimmt, wobei wir annahmen, dass diesc Allcrgiesleigerung auf 
wiederholte latente exogene Infektionen zuruckzufuhren ware. 
Die grossere Tuberkulinempfindlichkeit dor Altcren wtirdc m. a. W. 
darauf beruhen, dass diesc mehr Infektionen ausgesetzt gewesen 
waren, welche, ohne eine tubcrkulosc Manifestation auszuloscn, 
doch die allergische Reaktion dcs Organismus verstiirkt batten. 
Bei einem Material von friscli positiven Gesunden ohne ronlgenolo- 
gische Veriinderungen oder andere tubcrkulosc ManifcstaUoncn 
konnte man daher einen niedrigeren Allergiegrad erwarten als bei 
einem Vergleichsmaterial, welches aus gesunden, frulier infizierten 
Personen bestcht. In dem bier beschriebenen Material beslaligt 
sicli diese Annahme. Yon den 217 Fallen reagierten bcim Posiliv- 
werden 47 v. IT. bei Mantoux mit 0.01 mg posiliv, der Rest erst bei 
grosserer Dosis. Bei unserer obenerwahnten Untersuchung batten 
wir fiir eine dem durchschnittlichen Alter der friscli Positiven ent- 
sprechende Gruppe unterschon bei der ersten Untersuchung Posi- 
tiven eine Reaktion auf 0.01 mg in fiber 70 v. II. der Fiille gefun- 
den, welche samtlich ganz gesundc rdntgennegative Individual 
waren. Es ist also offenbar, dass eine Primarinfektion, welche 
keine Erkrankung veranlasst, in vielen Fallen mit einer schwachcn 
oder massigen Allergic einbergeht. Audi Malmros und Hedvall 
haben bei Primarinfizierten in vielen Fallen eine relativ scliwache 
Allergic festgestellt. So reagierten in dem Material dersclben (lot 
Primarinfektionen bei Erwaclisenen) 52 v. H. auf Pirquct, weitcre 25 
v. H. auf Mantoux mit 0.1 mg und 23 v. IT. auf Mantoux mit 1 mg. 


Primarinfektionen mit tuberkulosen Veriinderungen. 

, U f e f r dc i nj ' enigen 251 Negativcn, welche luberkulfnpositiv wir 
den, traten bet 34 Anzeichen einer tuberkuiosen Manifestation au 
5 Ada med. scandinav. Voi. CX V. 
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Tabelle . 5. 

S ie i^ e ^ U /l Sen Erscheinungcn der Primarinfizierten bei der Festslellunc dor 
Krankheit (olme Beriicksichtionnrf snatpr w 


Hochschule 



= a 

o Cs 

2 

G3 

f a 

Primar- 

komplex 

Verander- 

ungennur 


O ^ 

£ 2 
s ^ 

c 

**» 

r+ 

* 

— 

>— f r- 

0 w 

3 1 

in der 
Lunge 

aus- 
serh, d. 
Lunge 

im Lun- 
genparen- 
chym 

Sa. 

Medizinische Hochsch. 

i 

3 

2 

3 

1 

4 

14 

Odontologiscbe t> 

i 

— 

— 

2 

. 

3 

4 

Tcchniscbe » 

— 

3 

1 

2 


1 

7 

Veterinar- » 

— 

1 

— 

— 

1 

— „ 

2 

Stockholmer t> 

(Huiuanisten u. 

Juristen) 

i 


2 

2 


i 

G 

Handels- * 

— 

— 

1 



— 

— 

1 

Sa. 


■ 

6 

9 

2 

HH 

EDI 


Von diesen 34 waren 14 Mediziner. Die Verteilung auf die Lehr- 
fach'er ergibt sich aus Tab. 5. Bei drei Fallen handelte es sich am 
Erythema nodosum, in alien bei Frauen, bei zwei um Lymphdrusen- 
tuberkulose im Anschluss an eine Obduktionsverletzung der Hand 
und bei sieben um Pleuritiden. Was Affektionen der Lunge betrifft, 
so kamen neun Falle mit gleichzeitigem Lungen- und Hilusbefund 
vor, secbs Falle mit Iediglich Hilusveranderun gen some schliess- 
lich sieben mit Lungenparenchymherden, von welchen wahr- 
scheinlich nicht alle als primar aufzufassen sin d (Tab. 6). 

Stellt man die Zeit test, welche zwischen der letzten negativen 
und ersten positiven Tuberkulinreaktion vergangen war, so findet 
man, dass diese im Durchschnitt bei etwa secbs Monaten liegt, dass 
sie aber in dreizehn der Falle hochstems drei Monate betragt. Bei 


einem Falle lasst sich der Zeitpunkt genau angeben, an welchem 
der Umschlag eintrat. / 

K. L., Cand. med., geb. 1915, war bei Mantouxmit 1 mg zuletzt an? 
13. X. 1939 tuberkulinnegativ gewesen. 20. XL 1939 Mantoux mit 0.01 mg 
positiv, wobei Pat. angab, dass eine Woche zuvor an der Stelle der letz- 
ten Injektion (1 mg) eine 10 x 10 mm grosse Rdtung aufgetreten war. Er 
hatte seit zwei Monaten an Obduktionen teilgenommen und sick bei einer 
solcben vor einem Monat am linken Ringfinger geschnitten. Diese Wunde 
war nocli nicbt verheilt. 20. XI. 39 Status: Uber der Grundpbalanx des 


fi 
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Rtoirfingors dor linken Hand nine gorolctc unci infiitrierle Partie in der 
jinkcn Arhselhohle einc gut. haselnussgrosse Lymphdruse. Rontgenbefund 
der Lungon negativ. SR 2 mm/st. Subfcbril. Am l. XII. 39 mirde auch 
■ in(t Driiso in der linken Cubitalregion konstatiert. Exzision dieser Druse, 
n iDiolo'dst'li-nnaiomisclie Diagnose: Adenitis tbc. Finsenbehandlung, da- 
boi aUinaitlichc Heilung der Wunde. Im April 1941 jedoch neue Driisen- 
srhwellung in der linken Axilla. Rontgemmtcrsuchung der Lungen am 27. 

IV. 12: o. B. t 

Bei den drei Fallen mit Erythema nodosum fraten wahrend der Beob- 

aehtungszeil koine Lnngenvcranderungen Oder sonslige Anzeichen einer 
tuberknlosen Erkrankung auf. Bei einem derselben (1) stellte sich indessen 
nacli einem Jahr ein Rezidiv ein. Bei einer (10} der Tier rechtsseitigen 
Pleuritiden mud on zwei Jabrc spater kleinerc fleck- und streifenformige 
VerschalUmgen im erslen Intercostalraum reclits entdeckt. Yon den iibri- 
gen mil Exsudal auf der linken Seife (7, 9, 12) bekam einer (7) spater ein 
Rezidiv auf der anderen Seite, und einer (9) liatte Tuberkelbazillen im 
Sputum, ohne dass sicli ein Parencliymberd nachweisen liess. 

Bei fiinf (13, 14, 15, 10, 17) von den seeks Fallen mit lediglich Hilus- 
verfmderungen nahm das Rontgenbild wieder das normale Aussehen an, 
und in einem Fall (18) ist der Hilus nacli einer Beobachtungsdauer von 12 
Monaten nocli immer deformierl. In drei (23, 25, 26) von den neun Fallen 
mit vollsliindigem Piimarkomplex erfolgte eine restlose Ruckbildung. Bei 
Fall 20, wo sowohl die Lungen- als auch die Hiluskomponente geringen 
Uiiifaiig liatte, trat wahrend einer Beobachtnngszeit von 26 Monaten im 
Aussehen derselben kejne Yeranderung ein. Bei einem Fall (22) verbid- 
nerle sicli sowohl die Lungen- wie die Hiluskomponente erheblich. In 
einem Fall (21) entwickeltc sicli etwa einen Monat nach der Entdeckung 
auf derselben Seite cine Pleuritis, und in einem anderen (27) entstand auf 
derselben Seite einc Parencliymverscha Hung hinter der ersten Rippe, eine 
Vcriindcrung, deren Umfang im Laufe der dreijahrigen Beobachtungszeit 
spater bclrachtlich abnahm. Bei einem Fall (19) trat ein Jahr spater eine 
grossfleckige Parenchymverschaltung unterhalb des rechten Hilus (wo 
sieli die Lvmphomc verkleinert batten), lateral vom Primarherd und im 
Anschluss an diesen auf. In einem Fall (21) schliessiich wurden neun 
Monato nach der Entdeckung des Primiirkomplexes supraclavicular und 
lateral im ersten Intercostalraum unscharf begrenztc Flecke entdeckt, die 
nach nvei Jahren pldtzlich urn sich grilfen. Was das Ausselien der Lungen- 
komponente hei diesen neun Fallen von Primarkomplex anlangt, so war 
dasselhe, wie aus Tab. 7 ersiclitlich wird, sebr wechselnd, sie schwankte von 
ganz geringfiigigen Veranderungen bis zu grosseren, zusammenhangenden 
1 arenchymverschattungen. Bei Fall 22 und 23 beispielsweise wurde die 
Erkrankung anfangs infolge der sehr betrachtlichen Ausdelmung des 
Primiirkomplexes als Bronchopneumonie aufgefasst, ehe die Art des Lei- 
ilens geklarl -war. 

I , 1 ! aIIen . m, [ Infsllralion nur irn Eungenparenchym entstand die- 
G1 hlS drel Monale nadl negativer Tuberkulinreaktion und mit 
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Tabe'j 


Fall 

Hoclischule 

Alter beim 
Erkranken 

Gesclilecht 

Zeitzw. neg. u. pos. 
Tuberkulinrcaktion 
(Monate) 

Zeit zw. pos. Tuber- 
kulinreaktion u. 
Luberkuloser Mani- 
festation (Monate) 

. 

Diagnose beim Begirni dcr 
Krankheit 

1 

Stockholmer 

Hoclischule 

22 

? 

7 

10 Tage 

Erythema nodosum 

2 

Odontologischc 


20 

? 

2 y 2 

0 

» 1> 

3 

Medizinische 

» 

22 

$ 

24 

1 

)> 1) 

4 

Veter inar- 

if 

20 

s 

3 

0 

Ulcus man. dextr. c. lymphoi 








tbc. axill. dextr. 

5 

Medizinische 

it 

21 

a 

1 

0 

Ulcus tbc. dig. IV man. sin. 








lymphom. reg. cubital, ct axi 








sin. 

6 
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n 

21 

a 

8 

0 
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7 

Tcchnische 

a 

22 

a 

51/. 

0 

» sin. 

8 

J> 

» 

23 

a 

12 

12 

» dextr. 

9 

» 


21 

a 

24 

0 

i) sin. 

10 
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» 
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12 

0 
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11 

» 
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2 

0 
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6 
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13 
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8 

0 
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9 

0 

» » 

15 

» 

» 

21 

a 

8 y 2 

0 


16 

Medizinische 

» 

21 

a 

2 
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3 

0 
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Tabelle 7. 


Fall 

Ausschen dcs Primarkomplexes 

ID 

2x2 cm grosse Verschattung in I 4 unterlialb des massig vcrgros- 
serlen rechten Hilus. 

20 

lxl cm grosse Infiltration lateral in 1 4 links. Rechter Hilus schleier- 
artig verschattet. 

21 

4 x 5 cm grosse kleinfleckjgc Verschattung in der Hohe des liiiken 
• Hilus, in den vergrosserten Hilusschatten iibergehend. 

22 

Streifen- und flcckformigc Verdichtung medial im Supraclavicularge- 
bict und 1 1, in den vergrosserten Hilusschatten iibergehend. 

23 

Unter unci hintcr dem vergrosserten linken Hilus eine flcckformigc. 
4x4 cm grosse, mit dem vergrosserten Hilusschatten verschmelz- 
ende Verschattung. 

24 

Haselnussgrosses Infiltrat in der rechten Lunge mit stark vergrosscr- 
tem Hilus. 

25 

Einigc Flecke in der Mittc des linken Lungenfeldes sowie deutlicher 
Lymphomschatten im linken Hilus. 

20 

Flcckformigc, 1 x 2 cm grosse Verschattung in I 4, mitten im rechten 
Lungenfeld gclcgen. Hilus vergrossert. 

27 

Lateral in der Mitte des linken Lungenfelds schleierarligc und streifen- 
fcirmige Vcrschatlungcn sowie vcrdichtetcr und deformierter Hilus. 


spat zutage trelende Primarherde nicht abgelehnt werden; im Hinblick 
auf die zeilliclien Verhaltnisse neigen wir jedocb nicht zu dieser Auffassung. 
Fall 32: 1 % Jahr nach negativer, 10 % Monate nach positiver Tuberkulin- 
reaktion und 5 Monate nach dem letzten negativen Rontgenbefund trat 
ein wolkiges Infiltrat lateral im erslen Intercostalraum rechts auf; 13 % 
Monate spater kam eine streifen- und fleckfdrmige Verschattug im zweiten 
rechten Intercostalraum hinzu. Fall 33: 28 Monate nach dem Positivwer- 
den erkrankte Pat. an linksseitiger Pleuritis, und gleichzeilig wurde eine 
Parenchyminfiltration lateral im ersten Intercostalraum sowie basal auf 
derselben Seite entdeckt, welche nach und nach versclnvand (negativer 
Rontgenbefund 13 Monate vor dem Erkranken). Fall 34: ID Monate nach 
negativer, 10 x / 2 Monate nach positiver Tuberkulinreaktion und 3 y 2 Monate 
nach negativem Rontgenbefund Verschattung in Hohe des rechten Hilus 
und von diesem getrennt, -\Velche dann bereits nach 8 Monaten restlos 
verschwunden war. 

Zusammenfassend lasst sich also sagen, dass sich unter diesen 34 
Fallen von tuberkuldser Manifestation bei zuvor tuberkulinnega- 
tiven Studierenden neben den funfzehn, bei welchen die Erkran- 
kung mit vollstandigen Primarkomplexen oder nur mit Hilusver- 
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anderungen cinseizte, sonic den bciden mit Infeklion in Ycrbmdung 
mit einer Obduktionsvcrletzung vcitere Falle linden, die prmiar- 
tuberlculose Veranderungen aufgewicsen haben. Zu diesen gelio- 
ren die drei Falle von Erythema nodosum und fftnf mil Plcurilidcn 
(6, 7, 10, 11, 12); bci alien achfc bcslehl oin enger Zusammenhang 
mit dem Positmverden. Audi vier Falle mil lediglich Lungcnvei- 
anderungen (28, 29,30,31) diirften in dicse Gruppe einzurcilicn sein. 
Milhin bleiben ffinf Falle fibrig, bci welchcn die luberkulosc Mani- 
festation vermullicb nicht als primarc. Tubcrkulosc aufzufasson ist 
(S, 9, 32, 33, 34). 

Eine Untersuchung der weileren Enhvieklung dor Falle ergibl, 
dass von 29 Fallen mit Yeranderungen der Pleura, dcs Hilus und 
Lungenparendiyms nur sicbcn cin Fortsclircilcn des Processes 
erkennen liessen. Dassclbc best and bci zwei von diesen sieben 
Fallen in der Entvdcldung einer Pleuritis (7,21), bci den iibrigen 
fiinf im Auftrcten von Pa rcnchym veranderungen versebiedenen 
Charakters. Lelztere batten in eincm Fall das Aussehen einer gvoss- 
fledcigen Parenchymvcrscl.attung in der I lobe ties recliten Milus 
(19), in einem anderen, wo man frtiher cin Infiltrnt konslaliert 
liatte, trat dann an einer anderen Stelle einc streifen- und flcck- 
formige Verscliatlung auf (32). Das bei Fall 32 beobaditete Infil- 
trat kann wegen des spaten Auftrelcns nacli deni Posit ivwerdcn 
wahrscheinlicli nicht dcr Priniarlierd sein. Bei den drei restlichcn 
Fallen sovrie bei dem obenerwabnten Fall 19 liatte vor dem Fort- 
sebreiten cin vollslandigcr Primarkomplex oder einc Pleuritis 
bestanden. Die Verbreitung dcs Prozesses maclitc sicli bei diesen 
drei ietztgenannten Fallen (10, 21, 27) durch klcincrc, mischnrf 
begrenzte Flccke bemerkbar, deren Aussehen und Lokalisation mil 
den von Malmros und Hedvall beschriebencn Tnitialhcrden iiber- 
einstimmle, welclie nacli Ansiclit diescr Aulorcn den Beginn und 
Ursprung der eigentlichen Lungcntubcrkulosc darstcllcn sollcn. Tn 
zwei Fallen stellten sicli besagle Yeranderungen ctwa 1 Jahr nacli 
negativer Tubcrkulinr'eaklion und G— 9 Monate nacli Fcslstellung 
des Primarkomplexes ein. Bei diesen Fallen ist man also bcrcclitigt, 
die Yeranderungen nacli Malmros und Hedvall als subprimare 
Imtialherde zu bezeichnen. In dem dritten Falle betraqt das 
ntervall zwischen der Primarmanifestalion und dem Auftrcten 

24Mo Ue t P (10) nCiiymVCrUndCrUn8Cn AVCn5gStcnS 21 und 
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Tabelle 8. 


Diagnose 

■ 

Tcilweise 

ROck- 

bildung 

Stillstand 

cl. 

Prozesses 

Fort- 

schreiten 

d. 

Prozesses 

Sa. 

Plcuritis 

5 




2 


Hiluslymphoin 

5 

1 




o 

Priinarkoinplcx ’ 

Veranderungen nur im Lun- 

3 

1 

1 

4 

9 

genpnrenchvm 

2 

1 

3 

1 

7 

Sa. 

15 

3 

4 

7 

29 


Bei den iibrigen 22 von den obenerwalmten 29 Fallen ist der Pro- 
zess bei vier (20, 28, 30, 31) unverandert geblieben. In drei Fallen 
(18, 22, 29) land eine erheblichc partielle Ruckbildung statt. Bei den 
funfzehn restlicben Fallen war der Riickgang vollstandig (s. Tab. 8). 


Erorterung. 

Die Zabl der friscb Positiven, die von demon slrierbaren tuber- 
kulosen Manifestationen belroffen \vurden, ist im vorliegenden 
Material auffallend klein: nur 34 von 251 oder 14 v. H. Andere 
slcandinaviscbe Untersucher geben betrachtlich hob ere Zahlen an, 
und durch diese alteren Ermitlelungen hat sich die Anschauung 
eingebiirgert, dass erstens die tuberkulose Primarinfektion bei 
jungen Erwaclisenen in sehr grossem Umfang mit tuberkuloser 
Manifestation einhergeht, scsvie zweitens dass diese Manifesta- 
tion in vielen Fallen eine — entweder unmittelbar oder jedenfalls 
nach einer relativ kurzen Latenzzeit — schlechte Prognose babe. 
Was den letzten Punkt betrifft, so hat bekanntlich Heimbeck die 
Ansicht verfochten, eine nach der Primarinfektion entstehende 
Lungentuberkulose gehe direlrt vom Primarherd aus. Obwohl 
dies ohne Zweifel in seltenen Fallen zutrifft, so ist es doch als von 
spateren Untersucliern, z. B. Malmros und Hedvall, bendesen zu 
erachten, dass sicli eine in verhaltnismassig engem zeitlichem Zu- 
sammenhang mit der Primarinfektion auftretende Lungentuber- 
kulose in den allermeisten Fallen nieht direkt aus dem pri.maren 
Fokus entwickelt, sondern mit frischen Herden an andererStellein 
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den Lungen einsetzt. Bci tier Beurteilung der F rage dcr Haufigkeil 
tuberkuloser Mamfeslationen ]>ci frisch Posilivcn cnvcisl es sich 
als be’euchtend, cine aus besonders anstcckungsgcfalmleien Indivi- 
duen bestehendc Malcrialgruppe dem Normalmalerial der niclit 
einer Ansteckung speziell ausgeselztcn Personcn gcgonfibmusiollon 
(Tab. 9). 

Ein Vergleich zwischen Medizinern und iibrigen Sludierenden 
lehrt zunachst einmal, dass das TJmschlagcn von negativer zu positi- 
ver Reaktion bei den Mediziticrn vicl haufiger crfolgl ist (53 v. H. 
gegeniiber 31 v. H.). Bcrucksicbtigt man aucb die. Beobachtungs- 
zeit, welche seit der erslen Unlersuchung vergangen war, und 
berechnet man die Anzahl der frisch Posilivcn pro 100 hierdurch 
erhaltene Beobachtungsjahre, so findel man ebenfaiis cin entsclue- 
denes Oberwiegen der Mediziner. Auf diese Wcise komml man zu 
einem zahlenmassigen Ausdruck fur das grossere Infeklionsrisiko der 
Mediziner. 

Unser Material gewahrt latsaclilicli die Mdglichkcit, einen sta- 
tistisch gesicherten Beweis fur die grossere Ansteckungsgcfahr- 
dung der Mediziner zu erbringen, unter Bcriicksichligung der Zeit, 
welche zwischen der ersten negaliven Probe und dem wirkliehen 
Zeitpunkt des Eintretens der Allergic vergangen ist. Dieser Zeil- 
punkt lasst sich ja nur ausnahmsweise fcstslcllcn (vgl. S. 66), und 
aus diesem Grunde kann auch die Anzahl der »Beobachtungsjnhrc 
als Negative« (Tab. 9) niclit exakt bereclmet werden. Man erhfilt 
aus der Zeit von der ersten bis zur ictzten negaliven Probe einen 
mimahvert und aus der Zeit von der ersten negaliven bis. zur 
ersten positiven einen Maximahverl; zwischen dicsen muss dcr 
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wirkiicIieWerl liegcn .Dutch die ouf duseMUsecrmitteUcnMinimal- 
mid Mnximalworto fur Bcobnehlungsjahre (SpaJtc JJ— III Tab 9) 
gclnngtmnnzu den cntsprechenden Maximal- imdMinimahvcrlenfur 
ft-t^eh Positive pro 100 Beobachtungsjahre (Spalle VI— VJI, Tab 9) 
J)ns Jl ' ,zfoir Minimum der Medizincr, 38, ist mil dem mittleren 
PeliJer J.S behuftct, wiilirend dieser fur den Maximalwcrt, 21, der 
iibrigen Studiorcndcn 1.5 belriigt, ITir den mittleren Felder der 
Differenz ergibt sicli: f niff « £<1.1. Die Diffcrcnz ist also gros- 
ser als ihr drcifadier mil t lerer Felder. 

Kin nnderer Weg. das gr.issere Infold ionsrisiko der Medizincr 


ersichUich zn macben, besieht darin, dass man mittcls cinmaliger 
Unferstichungen an eineni grossercn Material die Tuberkulinposi- 
tivitiil in verschiedenen Altorsstufon besfimmt nnd Inerdurch Posi- 
tivilfdsknrven fur Tuborkulosegefahrdeto und nichl Gefiilirdelecr- 
hiilt. Dieses Wrfnhren ist von nns in finer vorangehendcn Arbeit 


angcwendcl vorden, und wir fanden dahei in dor Kttrve der Mcdi- 
ziner ein st files Anstoigen tmgefabr zur Zc it des Begin ns der kli- 
nisehen Studien (was mil den Beobarl) I nngen von Lindau und 
Iledvall hinsiditlicb der Ansteelaingsgefabr bci Obdnktibnen in 
gntem Kinklnng stebl). Fine drilte Metbode ist die Bcrcclnuing 
der Huvifigkeit des Krk ran kens an Tuberkulosc bci den zu ver- 
gleiebemien Gnippen. Da miser Material i ndossen sowobi mit 
Tuberkulinprobcn als mieli m it lldntgenaufnalirnen lanfend kon- 
trollierl wurde, ist es gccignet, idler die reine Fcststellnng eincr 
luilieren Tuberkidosemorliidilsit bei Medizincrn limans rcclit inle- 
ressanle Aufsobltls.se zu liefern. In Tab. 10 findet man die Anzakl 
der Fftlic mil siclitbnren intratliornkalen tnbcrladoson Ersclicinun- 
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<*en vom primaren Typus, clnscblicsalich der Plcunlidcn dcsT : imur- 
Jtodiums Es sei ausdriicklich beloni, class Tab. 10 kcmc Fallc mil 
ausschlicsslich poslprimaren Vermulcrungen enlhaU. Von unscren 
34 Fallen wurden milhin nur 21 in die Tabclle aufgcnommen, samt- 
lidi vom Primartypus. Vic zu envarLcn ist, ergibt Rich, class die 
Zahl derarliger Veranderungen, an Hand dor Anzahl Negativer 
bereclmet, fur die Mediziner holier isl als fiir die iibrigon Sludioren- 
den (10 v. H. gegenuber 2 v. II.). Dies ist einc natiirlicho I*olgc ties 
grosseren Infcklionsrisikos. Melir Bcachlung verdient dor Urn- 
stand, class die Hfiufigkeit dcr Iietrcffcnden Erscbcinungen aucli bci 
Bereclmung an dcr Anzahl derjenigen, wclchc frisch i uborkulinpositi v 
geworden sind, fiir die gefahrdctc Gruppc wesentlieh grosser isl als 
fiir die niclit gcfahrdctc (19 v. H. bzw. 0 v. II. 1 * * * V ), m. a. W., die 


frisch Infizicrten, wclchc einer besonders grossen Anstcckungsge- 
falir ausgesetzt gewesen waren, bekomnien haufiger Primarveran- 


derungen als anclcre frisch Infizierlc. Die Sacblage lasst sich aucli so 
ausdrficken, dass sich die Erstinfektion bei niebi so slnrkcm 
Anstcckungsrisiko ausgesclzlen Individual relaiiv oft or nur in einer 
positiven Tuberkulinreaklion ansscri. Dies muss bedculcn, dass 
es nicht lediglieh von endogenen Faktorcn abbangt, ob cine Priinar- 
infeklion eine sichtbare intrathorakale Manifestation ausldst, son- 
dern dass hierbei auch die Art dcr Infeklion, die Menge oder Yiru- 
lenz cler eindringenden Keime, eine Eolle spielen muss. Unserc 
Pxesultate decken sich mit den Folgerungcn von Holm, warn er 
sagt, dass die Auswirkung des Gefahrdungsinoments niehl nur 
darin besleht, dass cine grossere Anzahl infiziert wird, son clem aucli 
clarin, dass diese Angcslccklen ineinem hoheren Prozentsatz rdnl- 


genologisch nachweisbare Lungcnvcranclerungen bekomnien. Eine 
Mittdlung von Isager deutet in dicselbe Richlung hinsichtlich der 
Altersgrupppen dcr Schuljahre. Die Ergebnissc siehen aber im 
Widerspruch zu dcr verschicdcntlich gcaussertcn Ansichl, we dor 
der Menge noch der Virulenz dcr Erreger komme. Bcdeulung fiir die 


1 Der mittlere Fchlcr ist l>ei der Prozcntzahl dcr Mediziner 5, bci dcr fftr 
dsc ubngen Studicrcndcn 1,7, r D iff = ± 5.3. Die Differeuz isl also das Zweiein- 
hnlbfache, nicht aber das Drcifache des mitllcrcn Felders. Das Yerhallnis ist 

dalier als stalistisch valirscheinlich, nicht als siclier, zu erachlcn. — Lc«cti 

^ um grosse ™ Zahlcn zu crhaltcn, unser Material mil clem Holmseheu (UiUcr- 

? 5 s i n ST d S in K °r? agcn) Mammcn » sich far M^u 

V H S vLV . b [! ec Studicrende 7 ± 1.6 v. II., Different = P £ 3 
angcfBhrt. " irdmi ^llcm Vorhclialt in bczu« auf MalcriaUintevschiedc 



78 


S. BERGQVlST Und T. ERNBERG. 

Entstehung von Lungenveranderungen zu. So sagt Bruno Lanoe 
»dass Unterschiede in der Infektionsdosis, soweit sie uberhaupt 
vorhanden, nur ausserst gering sind und auch in kurzen Zwischen- 
raumen oft aufeinanderfolgende Infektionen praktisch keine Rolle 
spielen konnen«. Lange gibt zwar zu, dass die Yirulenz eine Rolle 
spielen kanri, falirt aber fort: »>Die vorgetragene Anschauung der 
geringen Bedeutung von Schwankungen der Infektionsdosis fiibrt 
notwendig zu einer weiteren reclit wichtigen Schlussfolgerung: 
wenn es nicht die Infektionsdosis ist, die den Verlauf der Primar- 
infektion entselieidend beeinflusst — und auch nicht die Viru- 
lenz der Bazillen — , konnen die immer wieder zu beobachtenden 
auffallenden Verlaufsverschiedenheiten der Tuberkulose im An- 
schluss an die Erstinfektion nur in erheblichen Verschiedenheiten 
der individuellen natiirlichen Widerstandsfahigkeit begriindet sein. 
Diese naturliche (unspezifiscbe) Resislenz ist in ihren mannigfalti- 
gen Abstufungen bereits bei Beginn der Infektion vorhanden und 
wird nicht wie die Immunitat erst durch sie envorhem. Wir haben 
indessen keine Anhaltspunkte fiir die Annahme, dass die natiir- 
liclie \Yiderstandsfaliigkeit bei den Medizinern von vornherein 
geringer ware als bei den ubrigen Studierenden. Es sei nochmals 
betont, dass wir uns bier nur mit der Entstehung demonstrierbarer 
Primarmanifestationcn bei den untersuchten Gruppen beschaftigt 
haben. 

Die niedrigeren Morbiditatszalilen bei Primarinfektionen, wel- 
che wir in unserem Material gegeniiber dem anderer skandinavischer 
Untersucher gefunden haben, werden durch die vorstehenden Aus- 
fiihrungen zum Tell erklart. Die hoheren Zahlen von Heimbeck 
sind dementsprechend darauf zuriickzufuhren, dass das grund- 
legende Material dieses Autors aus in einer Tuberkuloseabteilung 
angestellten Pflegerinnen bestand. Auch das Kristensonsche 
Material bestand aus Krankenpfiegerinnen. Bei einem gemischten 
Material wie dem von Malmros und Hedvall zu diesen gehort 
auch das unsrige — ist bei einem Vergleich das Verhaltnis zu 
beriicksichtigen, in dem gefahrdete Gruppen im Material vertreten 
sind. Unser Gesamtmaterial von rund 6600 Personen enthalt 
etwa 15 v. H. Mediziner, das von Malmros und Hedvall (rund 3300 
Untersuchte) ungefahr 32 v. H. Mediziner und Krankenpfiegerinnen. 

Es ist bei der Besprechung einschlagiger Arbeiten oft auf die 
Notwendigkeit hingewiesen worden, primare und postprimare 
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tuberlculose Manifestationen sorgfaltig auseinamlerzuhallcn. Sonst 
ergeben sich irrefiihrende Schlussfolgerungcn bcziighch dcr wk- 
liclien Lungentuberkulosefrcquenz bci friscli Posi liven. Wir linbon 
im vorstehenden unsere Fade mil Riicksicht cben auf diesen 
Gesichtspunkt eingehend analysiert und bei unseren Schlussfolgc- 
rungen diesen wichtigen Untcrschied beachtct. Es zeigte sich, dass 
pulmonale Primaraffekte in Form von vollslandigcn Primar- 
komplexen, Hiluslympliomen und Priinarlicrdcn olmc Bctciligung 
von Lymphdrttsen nur bci 7.6 v. II. dcr 251 friscli Posiliven vor- 
kamen. Was die Prognose dcr Erstaffcktionen belrifft, so ist. diesc 
in unscrem Material gut. In keinem Fall wurdc mil Sicherheit bcob- 
achtct, dass cine beginnende Phthisc direkt aus cincm Primnrhcrd 
entstand, sondern dicser liess in der Mchrzahl der Fade cine molir 
Oder minder vodstandige Ruckbildung erkennen. Wo sicli progre- 
diente Veranderungen cntwickeltcn, gingen dicse von neuen Her- 
den aus, velche in eiliehen Fallen mit den von Malmros und Ilcd- 
vall beschriebencn Initialhcrden ubereinstinunten. 

Es ist indcssen bemerkensvert, dass sich unter den 34 Fallen 
mit tuberkulosen Manifeslationen nur 7 Fiille mil postprinuiren 
Parenchymveranderungcn (10, 10, 21, 27, 32, 33, 3-1) finden, ohvohl 
die durchschniltlichc Bcohachtungszeit nacb dem Positivwcrdcn 
iiber 2 % Jahre betriigt. Bei keinem dieser Fade hat sicli cine knver- 
nose Phthise cntwickelt. Malmros und Hedvall fanden unlcr 151 


friscli Positiven mit insgesamt 47 Fallen von tuberkulosen Mnni- 
festationen nicht veniger als 19 Fade von poslpriniaren Paren- 
chymverandcrungen, wobei die Beobachtungszcit nacb dem Posiliv- 


vrerden fiir die 47 Fade ebenfalls im Durcbscbnitt ehva 2 % Jabre 
zu betragen scheint. Unsere Untcrsuchung vermiUelt also nicht 
einen ebenso markanten Eindruck von der Gefahr, dass sich 
im Laufe der naebsten Jabre nacb ciner Primarinfektion im Er- 


wachsenenalter postprimare Parcncbym veranderungen enhvickeln. 
Em Fingerzeig daruber, dass Mcnge oder Virulenz der Infcktion 
nicht nur, vie wir oben gczcigt batten, fiir das Zustandckommcn 
siehtbarer Primarmanifestationen, sondern auch fiir postprimare 
edeutung besitzen, liegt darin, class sich unter den 19 Fallen von 
Malmros und Hedvall nicht venigev als 17 Mcdizincr oderKran- 
kenpflegennnen befanden. Auf die Fragc dcr Rode des Gcfahr- 
dungsfaktors bci emer beginnenden virklicben Lungcnlubcrkulose 
Avoden w m einer folgenden Arbeit zuruckkommen. 
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Zusammenf assung . 

In einem Material von 6629 Stockholmer Studenten und Stu- 
dentinnen reagierten 935 Oder rund 14 v. H. bei Intrakutanprobe 
nach Mantoux mit 1 mg negativ. Bei diesen wurden im Anschluss 
an die Untersuchung Rontgenbilder aufgenommen, und 727 wurden 
mit erneuten, in kurzen Zwischenraumen aufeinanderfolgenden 
Tuberkulinproben laufend kontrolliert. Unter den Tuberkulinnega- 
tiven waren Frauen und Personen ohne familiare Belastung starker 
vertreten als im Gesamtmaterial. Die Manner und die Individuen 
mit familiarer Belastung waren m. a. W. in grosserem Umfang in 
jiingeren Jahren mit Tuberkulose infiziert worden. • 

Yon den 727 Negativen wurden 251 tuberkulinpositiv und 
init erneuten Rontgenaufnahmen kontrolliert. Die latenten Primar- 
infelctionen zeigten in zahlreichen Fallen eine schwacbe oder mas- 
sige Allergie. Die friscli Infizierten, welche gesund blieben, wiesen 
aucli durchschnittlich einen niedrigeren Grad von Allergie auf als 
gesunde, rontgennegative, schon bei der ersten Untersuchung posi- 
tive Personen desselben Alters. Es war ein grosser Vorteil, dass fur 
alle friscli Angesteckten zum Vergleich eine negative Rontgenauf- 
nahme aus der Zeit vorlag, in der der Untersuchte noch tuberkulin- 
negativ gewesen war. 

Von den 34 tuberkulosen Manifestationen, welche bei den 251 
frisch Positiven auftraten, waren 29 von Primartypus (3mal Ery- 
thema nodosum bei Frauen, 2mal Lymplidriisentuberkulose im 
Anschluss an eine Obduktionsverletzung, 5mal Pleuritis, 6mal 
Hiluslyrnphom, 9mal vollstandiger Primarkomplex und 4mal Lun- 
genverander ung) . 

Fur das grossere Infektionsrisiko der Mediziner konnte ein sta- 
tistisch gesicherter Beweis erbracht werden. Dasselbe ausserte 
sich darin, dass Mediziner in grosserer Zahl positiv wurden — 
aucli bei Beriicksichtigung der Beobachtungszeit. Rberdies war 
bemerkenswert, dass die Halfte der intrathorakalen Primarerschei 
nungen Mediziner betrafen, also wesentlich mehr, als es derrelativen 
Anzalil der Mediziner unter den frisch Positiven entspreclien 
vviirde. M. a. W., die frisch Infizierten, welche einer besonders 
grossen Ansteckungsgefahr ausgesetzt gewesen waren, bekommen 
der Wahrscheinlichkeit nach haufiger Primarveranderungen als 
.andere frisch Infizierte. Dies Ifisst sich aucli so ausdriicken, dass 
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sich die Erstirfektion bei nicht so grossem Ansteckungsrisiko nus- 
gesetzten Individuen relaliv fitter nur in einer posilivcn Tubcrku- 
linreaktion aussert. Hierdurch wird wahrscheinlich, dass die Art dor 
Infektion, die Menge oder Virulcnz der eindringendcn Erreger cine 
Roile spielt. Die Obercinstimmung mit den Ergcbnissen der 
Holmschen Untersuchungen und der Widcrspruch zu der Anschau- 
ung von Lange werden crorlert. 

Ein pulmonaler Primaraffekt in Form eines vollslfindigon Pri- 
markomplexes, eines Hiluslymplioms oder eines alleinigen Primar- 
lierds kam nur bei 19 (7.6 v. H.) der frisch posilivcn Fallc vor. 
Die Lungenkomponente des Primarkompcxes halte ein sehr wech- 
selndes Aussehen. In zwei Fallen war der Primarkomplex anfangs 
als Bronchopneumonie aufgcfassl worden. Die Prognose des Pri- 
maraffekts war gut. In kcinem Fall wurde mil Sicherhcil fesl- 
gestellt, dass cine beginnende Plilhise dircki aus dem Primiirhcrd 
entstand, sondern diescr licss in der Mehrzahl der Fallc cine inchr 
oder minder vollstandige Riickbildung erkennen. 

Bei einer Anzalil von den 29 Fallen mit Veranderungcn der 
Pleura, des Iiilus oder Lungcnparenchyms Iralcn spater neuc 
Ersclieinungen auf, in zwei Fallen in Form einer Plcurilis. In drei 
Fallen machle sicli das Fortschreiten der Erkrankung durcli klei- 
nere, unscharf begrenzte, im oberen Tcil dcr Lunge gclcgcne Flcckc 
bemerkbar, im Einklang mit den von Malmros und He d vail be- 
schricbenen Initialherden. Bei 14 von den 34 Fallen wurde Heil- 
statten- oder Krankenhausbeliandlung als indiziert ernchlet. 

Die Verfasser haben primare und poslprimare Krankheilszu- 
stande streng auseinandergehalten. Poslprimare Parencbymbcrde 
wurden bei insgesamt 7 Fallen (2,8 v. I-L) von den frisch Infi- 
zierten wahrend der Beobachlungszeit festgestellt, was bedculet, 
dass unsere Untersuchung nicht einen ebenso markanten Eindruck 
des Risikos vermittelt, im Laufe dcr nachslcn Jahre nach einer 
Pnmarmfektion im Erwaclisencnalter poslprimare Veranderungcn 
zu bekommen, wie anderc Ermillclungcn der Jetzten Jahre. 
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Acta Medica Scandinavica 


. Vol. CXV, fasc. I — II, 1943. 


(Ails to Medizinisd.cn KM ^ 

holm. Vorstand: Prof. Tv. S\ariz.) 


Ferngerausch (Miihlengerausch) bei Spontan- 
pneumothorax. 

Von 

1VAR KALLQVIST. 

(Bei her Reciaktion am 2G. Mai 1942 cin^angon). 


Mit der Herzaktion syndirone, in cinem Abstand von mehreron 
Me tern horbarc Gerausche durflcn zu den Scltenheilen gehbren; 
der Bericht liber einen Fall mil derarligen Geranscbcn bei Spontan- 
pneumothorax, der u. a. phonokardiographisdi unlersucht vurde, 
erscbcint daber gercchtfertigt. 

Corvisart envalmt in seiner Arbeit liber Hcrzkr'ankbeilcn vom 
Jabre 1811, class den franzosischcn Klimkem sebon damals durch 
die Herztatigkeit bewirkle Gcrauscbe von solcber SUirke bekannt 
waren, dass inan sie in ciner gewissen EnUcrnung vom Patienton 
horen konnte. Lacnnec gab an, class diese »Fcrngcrausche» selten 
waren. Er selbst halte sie nur einige Male im Abslaml von ca. 
Meter gehdrt. In cinem Fall war das Gerausch y.uvor nocli im 
Nebenzimmer lidrbar gewesen. L. erklarte diese Gcrauscbe damit, 
dass ein Luft-Fliissigkeitsgemiscb im Perikard von der Mcrzaktion 
in Bewegung versetzt wire!. Andral, wclcber ebenfalls einen Fall 
mit Ferngerausch beobachtet liatle, liielt diese Ibeoric fiir wabr- 
scbeinlicb. Bricheteau imtersucbte IS 44 einen Fall von auf trauma- 
tiseber Grundlage entstandenem Pyopneumoperikard mil cinem 
Gerausch, welches er mit den rcgclmassigcn klatscbenden Laulen 
verglieb, die zustande kommen, wenn die Scbaufeln eines Muhlrads 
die Wasseroberflache treffen. 
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Morel-Lavalle, clem dasselbe Bild vorschwebte, fiihrteim Jalire 
1864 die Bezeichnung »bruit de moulim Oder »bruit de roue hydrau- 
]iqiie» ein. Er beschrieb vicr Falle mit diesem Gerausch, Welches in 
samtlichen Fallen in der Ferne horbar und im Anschluss an hef- 
tige Kontusionen des Brustkorbs aufgetreten war. Bei den drei 
Fallen, welche obduziert wurden, handelte es sich um eine Herz- 
beutelruptur, und der Autor war der Ansicht, die Voraussetzungen 
fiir das Zustandekommen derartiger Gerausche waren das gleich- 
zeitige Vorliandensein einer Perikard- und Pleuraruptur sowie ein 
Gemiscli von Luft und Fliissigkeit in der Perikard-Pleurahohle. 
Beau veroffentlichte 1840 einen Fall mit Ferngerausch nach einem 
Messerstich, der den rechten Vorhof verletzt und einen rechtsseitigen 
Pneumothorax bewirlct hatte. 

Im deutschen Schrifttum ist das betreffende Gerausch »Wasser- 
rad»- oder »MiihIengerausch» genannt und als klatschender oder 
platschernder Laut, mancbinal mit einem Einschlag von Metall- 
klang und meist von fern horbar sowie mit wechselndem Einsatz 
in der Sj^stole gekennzeichnet worden. Als Muhlengerausch be- 
schrieb Rcynier die von ihm bei sechs Fallen gehorten Herz- 
gerausche. Bei einem von diesen bestand eine Perikard- und rechts- 
seitige Pleuraruptur mit Hamopneumothorax, bei zweien handelte 
es sich um Verletzungen der linken Brustseite, bei zwei weiteren 
um linksseitige Rippenbriiche und Hautemphysem; bei einem 
Fall schliesslich lag ein starker Verdacht auf Rippenbruch sowie 
ausserdem eine Aufhebung der Herzdamplung vor. Bei keinem Fall 
kam ein Ferngerausch vor. R. versuchte das Phanomen damit zu 
erklaren, dass ein Gemisch von Luft und Blut im Mediastinum 
zwischen Brustbein und Herzbeutel oder in der Perikardialhohle 
beim Schlagen des Herzens in Bewcgung versetzt wird. Dieser 
Ansicht schloss sich Specht an, der einen Fall mit systolischem, im 
Abstand von einem Meter horbarem Gerausch nach stumpfem 
Trauma des Brustkorbes beobachtet hatte. Bei diesem ball handelte 
es sich um einen linksseitigen Pneumothorax, dem der Autor nicht 
die Scliuld an der Entstehung des Gerausches gibt. Morris hat 
iiber einen ahnlichen Fall mit Pneumothorax auf der linken Seite 
und einem systolischen Gerausch berichtet, das man im ganzen 
Zimmer horen konnte. Das Gerausch war in linker Seitenlage ver- 
starkt und vier Tage lang horbar. Auch Hornicke veroffentlichte 
einen Fall mit derselben Genese, aber mit todlichem Ausgang. Die 
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Obduktion ergab einen linksseitigcn Hamopncumothorax Der 
Autor machtc auf die Moglichkcit aufraerksam, class die Brustkorh- 
wand als Resonanzboden wirken iconntc. lm Anschluss an cine 
ICuhlcnkampffsche PlcxusanSsthesic an cler linken Scite Irat bei 
einem von Weil bcsohricbenen Fall ein Ferngerausch in der Systole 
auf. W. vcrmutetc, class es zu einer Lungen-Plcuraverlelzung und 
infolgedessen zu einem mcdiastinalen Emphysem gckommen war. 

Eine ganz neue Thcoric bat Gundcrmann zur Dcbalte gcstellt, 
der bei Tierversucbcn mit Luftembolien einmal unabsicbtlich bei 
Lufteinblasung in die V. cava inf. ein Ferngerausch crliielt. Er 
wiederholte den Versuch und erzieltc ausnalimslos in kurzerem Ab~ 
stancl horbare Muhlengerausche; cr machtc daraufhin gel tend, class 
diese Gerausche fiir Luftembolien in der reebten Hcrzluilftc palho- 
gnomonisch waren. Gleichzeitig bespracb er cinige bis dahin ver- 
offentliclitc Falle mil Ferngerausch nacb Trauma, u. a. den von 
Specht, den er selbst zu untersueben in dev Lagc gewesen war, und 
karri zu cler Schlussfolgcrung, class Bcdingungen fiir derartige 
Luftembolien vorgelegen batten. Als zur reebten Herzhalflc fiih- 
rende Gefasse, welche bei Verletzungen des Brustkorbs in Betvacht 
kommen sollen, werden die Interkostal- und bintcrcn Bronchial- 
venen angegeben. Wagner bemerkte wahrend der Operation einer 
retrosternalen Struma Ferngerausch e, welchc man im Abstaud von 
2 Metern lidren konnte, und war cler Ansicht, class es sich urn einen 
Luftembolus in der reebten Herzhalfle bandelle. Zwci rasch vor- 
ubergehende Hemiplegieanfalle nacb 2 bzw. S Stundcn bckrSftig- 
ten, wie der Autor meinte, die Thcorie und beruhten auf Luftem- 
bolien, welche das Kapillarsystem der Lungen passiert batten. 
Miles hat iiber einen Fall von Ferngerausch berichlet, welches nacb 
Lufteintritt in die V. axillaris einige Minuten anhielt. Boye hatie 
zweimal im Anschluss an Hamoptysen bei sicli selbst wahrend 
etlicher Tage ein Ferngerausch gehort.. Er dachte sich cine Vcr- 
bmdung zwischen Bronchus und Vene in dem affizierten Lungen- 
gebiet als Unterlage einer Luftembolie. 

Dass ein Ferngerausch auf Grand eines Luft-Flfissigkeits- 
gemisches im Herzbeutel zustande kommen kann,gebtaus dem Fall 
von Stahl und Entzian hervor; diese Forscher ersetzten bei tuberku- 
tar PenkardMs das Exsudatzum Toil durch Lntt, and cs machtc 

Me r a ,"? tSC,,e ™ be ™ rkbar ’ ^ ™ Abstaud von 
zwe, Metern horbar war. Bei der weiteren Behandlung wiederholte 
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sich das Gerauseh nicht. Die Autoren, welche auch einen Fall mit 
im ganzen Zimmer horbarem Ferngerausch nach stumpfem Trauma 
gesehen hatten, geben an, dass die Gerausche nicht ganz.gleichartig 
waren. Einen Fall mit Pyopneumoperikard infolge eines auf den 
Herzbeutel iibergreifenden Speiserohrenkarzinoms mit den ersten 
Flerzton verdeckendem Ferngerausch hat Tiitel beschrieben. Meh- 
. rere Forscher haben Tierversuche (Luft-Flussigkeitinjelitionen in 
das Mediastinum, den Herzbeutel und das Lungengewebe) ange- 
stellt, jedoch ohne irgendwelche Ergebnisse von Belang. 

Wahrend des vorigen Weltkrieges berichteten englische Chirur- 
gen iiber einen bisweilen von fern horbaren metallischen Knack- 
laut in der Systole (»pericardial knocks) bei Fallen mit penetrieren- 
den Brustwunden. In 9 von 500 derartigen Verletzungsfallen horten 
Rees und Hughes dieses Gerauseh, bei 4 von diesen in kurzem Ab- 
stand. Die Autoren versuchen den Laut damit zu erklaren, dass 
eine kleine Luftsaule in einem durch einen Fremdkorper oder Blut- 
gerinnsel verschlossenen Bronchus von den Herzbewegnngen in 
Schwingung versetzt wird. Munden und Maynard Smith haben 
einige weitere Falle mit speri cardial knocks beschrieben. 

Ferngerausche sind auch beim kunstlichen Pneumothorax 1 
konstatiert worden. Albert veroffentliclite 1922 einen Fall mit im 
ganzen Zimmer horbarem Ferngerausch, welches sich im Anschluss 
an die Neuanlegung eines linksseitigen Pntli. eingestellt hatte. Da 
A. der Ansicht war, dass ein Luftembolus im Herzen die Ursache 
bildete, wurde die Behandlung abgebrochen; erst iiber y 2 Jahr 
spater wurde ein Pntli. angelegt, und zwar dann ohne Zwischen- 
falle. Aus dem Jahre 1926 liegt die Schilderung eines Falles von 
Junker mit ebenso starkem Nebengerausch vor, dieses Mai im 
Zusammenhang mit der ersten Nachfullung nach Neuanlegung auf 
der linken Seite. Bei diesen beiden Fallen bestand ein kleiner Iinks- 
seitiger Pntli. sowie Pleuraverwachsungen in der Unterlappen- 
gegend und womoglich pleuroperikardiale Adhasionen. J- erortert 
daher die Moglichkeit, dass das Gerauseh extrakardial entstanden 
sein kb ante, lehnt aber diese Theorie. ab, da kein Exsudat vor- 
handen war. Wie die Mehrzahl der alteren Autoren stand er nam- 
lich auf dem Standpunkt, dass sich in irgendeinem Hohlraum em 

i Verjfflrzungen im folgenden: Path. (Pneumothorax), k. (ki'nstlicherj, 
sp. (spontaner). 
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Gemisch von Luft und Flussigkeit befinden mflssc, da mil unicr 
dem Einfluss der Herzbewegungcn das Mtthlcngcrausch zustande 
kommen konne. Bei rechtsseitigem k. Pnth. fond Tamarin in zwei 
Fallen als Muhlengerausch bezeiclinctc, in eincr Entfernung von 
3_5 Metern horbare, schnalzende Gerausclic. Er vcrtrat die durcb 
Rontgenbefunde gestulzte Anschauung, dass Rcibung in pleuro- 
perikardialen Vcrwacbsungcn die Quelle des Laulcs darslelle, 
wahrend die Pleuraholilc die Rolle eines Rcsonnnzbodcns spicle. 
Hirscli und Sauser baben zwei Pnth. -Falle mil Ferngerausch be- 
schrieben. Bei dem einen handclte es sich um einen linkssciligcn 
sp. Pnth. mit sebr boh cm C herd nick, der durcb Berslen einer 
Kaverne in einem k. Pnth. enlslanden war, bei dem anderen um 
Ncuanlegung cines rechlssciligen Pnlb. Im Iclztercn Falle knm 
wahrend dreier Tage cine leichie Hemiplegic vor, und die. Autorcn 
schliessen sich der Theorie von den Luftcmbolien an. Edwards und 
Simpson berichleten 1939 iiber drei Falle mit Ferngerausch, einen 
mit linkssei.tigem und zwei mit doppclscilige.m k. Pnth. Bei den 
beiden lefczteren Krankcn trat das Gcrausch an Zeilpunkten auf, 
welche einen Zusammenhang mit der linkssciligcn Pnth. -Bella nd- 
Iung wahrscbeinlich macliten. Bei einem Fall bestanden Ver- 
wachsungen an den Ober- und Untcrlappcn, bei einem anderen 
ein Exsudat bis zur vierten Rippe. Eine pbonokardiographisebe 
Untersucbung des ^pericardial knocks l>ei zwei Patientcn mit k. 
Pnth. liaben Barnwell und Greene vorgenommen. Ob Ferngcrauschc 
vorlagen, ist in der Arbeit nicht crwahnl. Die Gerausclic trnfen mil 
wechselndem Einsatz in der Systole, ein. 


Die Falle, bei welehen ein Ferngerausch plotzlich, ohne Zusam- 
menhang mit einem Trauma, aufgelrelen war, sind im Sciiriftlum 
sehr diinn gesat. Im J alive 1884 veroffenllichle Petersen einen Fall 
mit im Abstand von 1 Meter horbarem Ferngerausch. Pat. Iiatle am 
Tage vor dem Auftreten des Gerausches beirn Treppcnsl eigen 
plotzlich einen Schmerz in der Jinken Brustseitc gespiirt. Bei der 
Untersucbung wurde ein mit den Hcrachlagen synchrones Geriinsch 
konstatiert, dass sich nur in linker Scitenlage cinstelltc und von 
starken Vibrationen der Herzgrube begleitet wurde. Nach einmen 
agen wurden Gerausch e entdeckt, welche als perikardiale gcdculct 
wnrden. Ausserdem wurde tympanilischcr Perkussionsschall in 
erz o e t>end festgestellt. Der Aulor hielt ein vordercs mediasti- 
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nales Emphysem infolge Berstens einer Lungenalveole fur vorlie- 
geud. Er berichtete gleichzeitig iiber einer von Edleisen beobach- 
teten Pall (junger Arzl) mit ahnlichen Symptomen, bei dem die 
Diagnose Lungenemphysem als wahrscheinlich erachtet wurde. Bei 
dem ersteren Fall verschwand das Ferngerausch nacli 2 Wochen, 
bei dem Ietzteren nach ein paar Tagcn. 

Tamarin hat 1928 eincn Fall von linlcsseitigem sp. Path, mit in 
einer Entfcrnung von 3 — 1 Mctcrn borbarem, metallisch klin- 
gendem Gerausch beschricben, welches im Sitzen am starksten war; 
eincs Nachts war cs so laut, dass es die anderen Patienten im Schlaf 
stortc. 

In demselben Jahre verdffentlichte Lister einen ahnlichen Fall, 
bei dem sicli das Gerausch nur in aufrcchter Stellung bemerkbar 
machte und im Abstand von y 2 Meter horbar war. Es setzte am 
Ende des crsten Tones ein und war von dem zweiten deutlicb ge- 
tre.nnt. Das Gerausch, welches L. als »pericardial knock) bezeich- 
ncte, war nach 3 Wochen verschwunden. Die Rbntgenuntersucbung 
ergab einen linksseitigen Pnth. (ganze Lunge von Luft umgeben) 
sowic ein kleines Exsudat. Bei Nachuntersuchung nacli 6 Wochen 
war die Pnth.-Hohle nicht mehr sichtbar. Der Autor stellte cine 
Theorie auf, gemass welch cr das Gerausch infolge eines partiellen 
Verschlusses der Art. pulmonalis auf Grund einer Verschiebung 
derselben zuslande kommen soil. 

Wolfcrth und F. Wood berichteten 1930 iiber einen Fall mit 
kleinem linksseitigem sp. Pnth., der sich im Anschluss an einen Ring- 
kampf entwickelt hatte. Die Herztone sollen, bevor der Kranke 
in Behandlung kam, im ganzen Zimmer horbar gewesen sein; dies 
war aber bei der Untersuchung nicht der Fall. Die Herztone waren 
da im Liegen lcaum horbar, im Stehen jedoch gut. 

Im Jahre 1939 beschrieben Scadding und P. Wood vier Fa lie mit 
als »systolic click» bezeichnetem Gerausch bei linksseitigem sp. Pnth. 
Bei zweien der Falle lag ein Ferngerausch vor, desgleichen bei einem 
von Sharp ey-Scliafer anschliessend veroffentlicliten Fall. Bei alien 
funf Kranken war das Gerausch fiber der Herzspitze am lautesten, 
und seine Intensitat wechselte erheblich mit den ICorperbeweguii- 
gen und bisweilen auch mit den Atmungsphasen. Es ist in einer 
Weise geschildert, welche wahrscheinlich macht, dass es mit dem 
obenerwahnten »pericardial knock» identisch war; vie bei diesem 
schwankte der Einsatz in der Systole in den einzelnen Fallen. Bei 
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zweien der Fallc kamen ausserdent schwacherc diaslolischc Ge- 
rauschc abnlichen Charakters vor und bci cincm pleuropenkar- 
diale Reibegerausche. Scadding und Wood varen dcr Ansicht, das 
Gerausch lconne nur bci ldcincm, linksscitigcm Pulh. aullrctcn. In 
einigen Fallen war die Pnth.-Hohle so klein, dass sie sicb bci Durcb- 
leuchlung nicht cntdecken licss. Urn einen Bcleg fur diesc Annahmc 
zu erhalten, legten sie bei vier Fallen auf der linkcn Seilc einen klci- 
ncn Pnth. mit 25—150 cm 3 Luft an. In zwei Fallen Hess sicb das- 
selbe Gerausch wic bei sp. Pnth. crzielcn, in cincm war dasselbe 
mehrere Meter wcit horbar. Mach wcilcrcr Insufflation verscbwan- 
den die Gerauschc. 

Frost und Bing haben vor kurzcm fiber einen Fall von linksseiti- 
gem sp. Pnth. mit cincm systolischcn, klatschcndcnodcrsclmalzcn- 
den, im Abstand von 1 Meter hdrbaren Nebengcrausch berichtel. 
Dasselbe besland nocb nach 10 Tagcn, obwohl sicb daim Rontgcn- 
bildc ein Pnth. nicht mehr nachwcisen licss. Die Autoren bnllcn 
daher fur wahrscheinlich, dass man mit Hilfc eines dcrarligen 
Gerausehes einen linksseitigen Pnth. aucb bci negativem Ronlgen- 
befund diagnostizieren kann. Ob der Laut nocb bci dcr letzlge- 
nannten Untersuclmng von fern horbar war, gelit aus der Arbeit 
nicht hervor. Eine plvonokardiographische Untersuclmng vurdc 
bei diesem Fail nicht vorgenommen, aber die Autoren vcroffenl- 
lichen Phonokardiogrammc von zwei anderen Fallen mit Fernge- 
rausch. Dcr eine betraf eine jungc Frau, welchc plolzlich unter 
Schmerzen in der linkcn Riicken- und Brustseite crkrankL war. bei 
der si ch jedoch trotz eingehendcr Unlcrsuchungen koine Diagnose 
stellen liess. Das Gerausch war im Abstand von 3 Melern horbar 
und wies im Phonokardiogramm einen sehr wechselndcn Einsatz 
in der Systole auf. Bei dem anderen Fall handelte es sich um cine 
Schwangere im 8. Monat. Sie war eine von zwei Kranken, bci 
welchen die Autoren bei k. linksseitigem Pnth. das charakteri- 
stische Gerausch gehort batten. Ihr Phonokardiogramm zcigle 
neben demselben Befund wie bei dem vorigen Fall noch diaslolischc 
Nebengerausche ahnlichen Charakters. Bei den vier Fallen von 
Frost und Bing war das Gerausch nur in linker Seitenlage zu 


SamtJiclie J.ior chvahnten Falle mit Fcrngcrausch bci diagnosli- 

S'cm’pTi ^ n ‘'' r ^ atten mVOT 8«™ndc jungc Manner mit Jinkssei- 
8 Pnth. betroffen, und die Prognose w in alien Fallen cinegnte 
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Bei sieben Fallen batten die Autoren* das Ferngerauscli mit.dem 
Vorkommen eines linksseitigen sp. Pnth. in Zusammenhang ge- 
braclit. 

Cornils veroffentliclite 1885 einen Fall mit metallisch klin- 
gendem Ferngerauscli bei linksseitigem sp. Pntli; (Pat. mit vor- 
geschrittener Lungentuberkulose). Die Obduktion ergab einen par- 
tiellen Pnth. mit glatten Wanden, ohne Exsudat. Der TJnter- 
lappen war kollabiert, der Oberlappen emphysematos. 

Hamman besclirieb 1939 als spontanes mediastinales Empliy- 
sem sieben Fa lie mit systolischem Gerausch, in drei Fallen von 
fern horbar. Das Gerausch maclite sich nur in gewissen Lagen 
bemevkbar und kam bei ein paar Fallen auch in der Diastole vor. 
Nur bei zwei Fallen waren sichere Zeichen eines mediaslinalen 
Empliysems vorhanden, beide Male ohne Ferngerauscli, und bei 
zwei anderen Fallen bestan'd ein linksseitiger sp. Pnth., bei deni 
einen mit Ferngerauscli. Der Aulor geht nicht auf die Moglich- 
keit ein, dass das Gerausch mit dem sp. Pnth. zusammenhangen 
konnte. Als Muhlengerausch bezeichnete Jehn einen in der Systole 
und Diastole horbare, knisternden Laut bei einem Fall von Media- 
stinalemphysem. vScadding und P. Wood, welehe in der Lage waren, 
die betreffenden Gerausche bei Pntli. und mediastinalem Emphy- 
sem zu vergleichen, halten dieselben nicht fur gleichklingend. 

Caravias und Sala haben 1932 iiber einen Fall von Fern- 
gerausch bei einer Schwangeren mit Mitralstenose berichtet und 
eine Reihe von Fallen mit Ferngerauscli bei Herzaffektionen aus 
dem Schrifttum angefiihrt. 

Warburg veroffentliclite einen Fall mit Ferngerauscli, welches 
auf einen beweglichen Thrombus in der rechten Rammer zuriick- 
gefulirt wurde, und erwahnte, dass Hagedorn ein Ferngerauscli bei 
zwei Fallen konstatiert hat (k. Pnth. mit Exsudat bzw. Thyreotoxi- 
kose mit hochgradiger Abmagerung). 


Eigcne Beobachiung. 

In der Medizinischen Klinik des Karolinischen Krankenhauscs 
hatte Verf. Gelegenheit, einen Fall mit Ferngerauscli zu beobach- 
ten. Es handelte sich um einen 23jahrigen Mann, der im Dezeni- 
ber 1941 die medizinische Polikiinik aufsuchte. 
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Iveine erblichen Krankheitsanlagen bckannt. Pal. arbcitet soil cim- 
„ pn r ahren a i s Tvpograph. Ein Arbeitskollege slarb vor emem Jaluo 
In Lungentuberkulose, cin anderer wird wcgcn dersclbcn Krankheil mil 
Path bebandelt. Pat. ist bei der Berufsgruppemmlcrsuclwng m doi 
Stockholmer Stadlischcn Tuberkuloscberalungsstplle im Man 1936 unler- 
sucht Worden: Rontgenbefnnd der Limgen negativ.'mlrakulane TubcrMi- 
linprobe nach Mantoux positiv. 

Als Kind lmttc Pat. Mascrn, Vamcllen nnd Keuchlmslen. Hat nicht 
Diphtheric, Chorea, Polyarthritis, Scharlach odor irgendwclclic tuberkulose 
Manifestationen geliabt. Ffihlle sich in den letztcn Jahrcn gan* gesnnd. 

Am G. XII. 1941 glitt er auf der Strasse aus, konnte aber einen Fall 
durch eine Gegenbeivegung vermeiden. Er fiddle unmil.telbar einen hefti- 
gen slechendcn Schmerz in dor linken Brustseile. Das Gelien fiel ilun schwcr, 
er begab sich aber ohne I-lilfe nach I-Iause, lag einige Tagc zu Belt unci lit t 
3 — 4 Tage lang unter einem stiindigen driickenden Schmerz in der linken 
Halfte des Brustkorbs. Die Bcsclnvcrden verscldimmcrlen sich bei Ucfom 
Einatmen. 

Schon am ersten Abend boric er eigena.rtige, klopfende, regelmiissigc 
Laute, die ans der Herzgegend kamen, nnd beobachlete, dass diese nur 
in linker Seitenloge auflratcn. Sic waren so stark, dass sic von den Eltcrn 
des ICranken im Nebenzimmer gehorUvurden, waren aber nicld mit irgend- 
welchen starkeren Bcschwordcn verbunden. Als Pal nach 4 Trgen die 
medizinischo Poliklinik anfsuclde, waren anch die Schmerzen beim tiefen 
Einatmen vcrschwundcn. Die eigenartigen Gevauschc konnte or indessen 
in einer gewissen Lnge nach Bcliehen liervormfen. 

Status: Grosser, grazil gebonter Mann ohne Zyanose odor Dyspnoe* 
Am Rnmpf und den Extrcmiliilcn verslreute Psoriasisofflorcszenzen. 
Rachen Ieiclit gerotet. Lnngen bei Auslniltalion nnd Pcrknssion o. B- 
Herz: In Riickenlagc: Tone kaum horbar, Herzdiimpfung anfgehoben- 
ICeine Gerausclie horbar. Im Sitzcn: Tone von normaler Starke, Welches, 
systolisches Gerausch, am lanlesten im 3. Interkoslalramn Jinks. Spitzen- 
stoss nicht palpabel. Kein Fremisscment. I» 1ii}];cr Scitcnlagc (keine reine 
Seitenlage, sondern tlbergangin Bauchlage; diese Lagcnehm Pat. sclbst ein, 
urn die Geransche in der Herzgegend zu demonstrieren): Man horlohno 
Stelhoskop synchron mit den Ilerzschliigen im Absland von 3 — 1 Molcrn 
einen k«rzen,fast explosiv-lcnallenden Lent, der jn seinem Klnng an einen 
hohen Xylophonlon erinnert. Auf Hm folgen ahnliclie, vicl schwachero 
Geransche in kleinerer Anzahl, ivelche bei jedem Herzschlag nicht ganz 
gleichartig erschemen. Spitzenstoss kriiftig und im 5. Inlorkostalraum got 
T 58 1 PuJsationcn in bcnachbarta Rippenjwbcl.onrtnmm. 
Starkes Fremisscment Geransche, Vibration™ and 4«r Mte Honmii. 

4 S, V ' r lT l " ' ;n “ mMl eCTingtaeigen Vcrandcrungon dor Lagc. 

S ! ch d 1 cr ,f‘ i S , rkstc Lj “ l »»> Orl des ora ten Tonslokalisfc- 
Xw D ” taslal ’ e rt” systolische Gcrtasclr isl criioWicl, ver- 
..... ' . J uh ^£ en - m omor Bnttermmg von l—l i/, Mctorn liorbaren 
Geransche s,„d MnsicMcl, ihror Starke „ nd Lokalisliion ^nigo, 



92 


IV A II RALLQVlST. 


sUml. SamUichc Gerauscbe sind in der Apexregion am deutlichsten horbar 
und vcrandorn sicli niclit merkbar mil den Atembewegungen Oder wenn 
Pat. den Atem anbiilt. 

Die Ekg- Untersuchung an dcmselben Tage sowohl mit vie ohne Vor- 
komtnen von Nebengeriiusclien ergab hormale Verhaltnisse. Herzfrequenz 
m beiden Fallen ehva 80 Schlage pro Minute. Bluf druck 120/80. SR 4 m m/i 
st. Bluhverte normal. Temperatur normal. 


.Status sonst in jeder Beziehung normal. 

11 . XII. 10-11 Rdntgen untersuchung: DasHerz.dessenPulsalionenregeL 
massig und rhythmisch sind, misstl4 % cm der Lange, 10 % cm der Bveite 
nach und 10 cm in sagillaler Richlung. Volumen 640 cm 3 , 350 cm 3 pro qm 
ICorperober finch o entsprechend. Form normal. Lange, Breite und Dickie- 
der Aorta vie gewohnlich. 


Lungen: Zwerchfellbevegungen gleichformig, Sinus frei. tjber der lin- 
ken Lungenspitze knapp 1 Querfinger breiter Pnth. Sonst keinerlei patho- 
logiscbe Veranderungen im Bereicb der Pleura, des Hilus Oder Lungen- 
parenebyms sichtbar. ICeine Anzeichen von Rippenbriicben. 

Am 13. XII. vurde cine pbonokardiogranbisebe Untersuchung in Kron- 
prinsessan Lovisas Vardanslalt vorgenommen. Pat. batte da mitgewissen 
Sclrwierigkeiten zu kamplen, Venn er die Gerauscbe bervorbringen wollte.. 
und meintc, sie viiren, Venn dies gelang, etvas sclnvacber als fruher. 
Laui Untersucbcr waren dieselben jedocb nacb vie vor in der Entfernung 
durebaus horbar. 


13. XII. 1041 Phonokardiogramm (s. Abb. 1): »Tone o. B. Pliysiologi- 
sebes systolisches Gerausch (50 — 250 Schwingungen pro Sekunde). Deut- 
licber driller Ton. Anscbeinend vollstandig unabhangig von der Herz- 
aktion — bei Berlicksichtigung von sowohl Ekg vie Phkg und Venenpuls — 
treten knallende Lautphanomenemitgrosser Amplitude und holier Frequenz- 
auf. Diese Laute kommen vollig unregelmassig, aber man merkt eine ge- 
visse Tendenz zur Salvenbildung (die belreffenden Lautpbanomene sind 
durcb Pfeile markiert). Venenpuls: Normalc Kurve mit a-, c- und v-Wellen. 
Ergcbnis: Nichts Patbologisches im Ekg, Phkg oder Venenpuls. Stark 
knallende Lautpbanomene, velche unabhangig von der Herzaktion auftre- 
ten. Man diirfte bieraus schliessen konnen, dass dieselben niebt kardialen 
Ursprungs sindo (E. Mannbeimer). 

Nach dem 14. XII. hatte Pat. das Gerausch nicht gehort. Bei der Unter- 
suchung am 16. XII. vurde ein veiches systolisches Gerausch vie zuvor 
konstatiert, ferner bei tiefem Einatmen pleurale Reibegerausche dicht unter 
der linken Bruslvarze. In Riickenlage varen die Herzlone diesmal gut 
horbar. Sonst keine Gerauscbe. 

20. XII. 1941 Rontgennacbuntersucbung: kein Pnth. Erneute Rontgen- 
untersuchung am 23. II. 1942 ergab normale Verhaltnisse. SR 3 mm/1 st. 
Auskultationsbefund (Herz und Lungen) normal. Rontgennachunter- 
suchung ein Jahr nach dem Erkranken: negativer Befund. 

Pat. vurde ambulant behandelt (14tagige Schonung zu Hause) und 
ist nach liber einem Jahre noch immer symptomfrei. 



FERNGERAUSCH (mUHLENGERAUSCH) BEI SPONTAXPNEUJIOTIIOIIAX. 93 




94 


1VAR K.XLLQVIST. 


Kommentarc und Erorterung. 

Es liegt bier also ein Fall mit Ferngerauschen in der Herzgrube 
in Verbindung mit einem kleinen linksseitigen Pnth. vor. Der eigen- 
artigc Befund mit den starken Gerauscben war iiberaus eindrucks- 
voll und verfelilte seine Wirkung auf die Anwesenden nicht. Beider 
ersten Untersuchung war es eine Beruhigung, zu wissen, dass die 
Gerausche nicht im Anschluss an irgendeine therapeutische oder 
diagnostische Massnahme aufgetreten waren; auch der gute All- 
gemeinzustand des Kranken Hess eine bedrohliche Herzaffektion 
ausgeschlossen erscheinen, an die man sonst leicht hatte denken 
konnen. 

Die in Riickenlage aufgehobene Herzdampfung sowie die kaum 
horbaren Herztone werden dadurch erklart, dass sich die I.uftan- 
sammlung in der Pleurahohle zwischen die vordere Brustwand 
und das Herz legte. 

Eine phonokardiographisehe Untersuchung des Ferngerausches 
beim sp, Pnth. scheint bisher nicht vorgenommen worden zu sein. 
Das Resultat dieser Untersuchung bei dem vorliegenden Fall war 
insofern iiberraschend, als uie Gerausche so unregelmassig auf- 
traten. Icli hatte ein starkes, den ersten Ton konstant verdecken- 
des Nebengerausch und im iibrigen vereinzelte schwachere Laute in 
der Systole und Diastole erwartet, wie sie an den vorangehenden 
Tagen einige Male gehort worden waren. Die Lauterscheinungeri 
batten rnithin eine gewisse Veranderung durchgemacht; sie waren 
auch zwei Tage nach der Phkg-Untersuchung vollig verschwunden. 
In Abb. lb fallt jedoch ein Nebenlaut bei zwei aufeinanderfolgen- 
den Herzschlagen ganz mit dem ersten Ton zusammen, und das 
gleiche findet man ausserdem einmal in Abb. la. Sonst treten 
andere Gerausche — ebenfalls mit holier Frequenz und grosse 
Amplitude — anscheinend vollkommen regellos sowohl in der 
Systole wie in der Diastole auf. Das Phkg bei Riickenlage zeigt nur 
cn physiologisches systolisches Gerausch und normale Herztone. 

Es liegt auf der Hand, dass die im Sclirifttum als »Miihlenge- 
rauscli» gescliilderten Lautphanomene nicht immer von demselben 
Charakter gewesen sind. Grossere Einheitlichkeit herrscht hin- 
sichtlich der Beschreibung von Gerauscben beim k. und sp. Pnth. 
Sie werden als kurze, knackende, schnalzende oder knallende Laute 
gekennzeichnet. Sicher durfte sein, dass die Genese der Fern- 

o 
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gerausche eine wechselnde ist. Gundermann ricf dieselbcn experi- 
mented durch Luftembolien hervor, Tiitel, Stahl und Enizian fan- 
clen sie bei Pyopneumoperikard, Caravias und Sala u. a. bei Klap- 
penfehlern und mehrere Autoren bei Pntb. In einer Anzahl von 
Fallen ohne gesicherte Diagnose waren die Umstande solclic, dass cm 
kleinerer k. oder sp. Pnth. vorgelegen habcn kann. In ellichen Fallen 
ist dieser erwahnt, ohne dass die Autoren ihn in Beziehung zu 
dem Ferngerausch gebracht haben. 

Da sicli trotz eingehender Untersuclumg koine krankbafte 
Veranderung am Herzen oder anderen Organen bei den Fallen mit 
sp. Pnth. naclnveisen Hess oder walnscheinlich war, und da cine 
ganze Anzahl von Fallen mit k. Pnth. veroffentlicht worden sind, 
ist es offenbar, dass gerade das Yorhandensein eines Pnth. in 
diesen Fallen die Vorbedingung fur das Zustandekommen des 
Gerausches gebildet hat. Alexander fithrl zwci mogliche Thcorien 
fiir die Entstehung dieser Nebengerausche an. Die cine setzl das 
Schlagen des Herzens. gegen das Zwcrchfcll ubcr mit Gas gcfiilllen 
Bauchorganen voraus, die andere das unmittelbarc Anstossen des- 
selben an die Brustsvand ohne dazwischenliegendes Lungengcwcl)e. 
Frost und Bing geben an, bei glcicbzcitiger Auskultalion und 
Durchleuchtung festgestellt zu haben, dass das Gerausch nur dann 
entstelit, wenn das Herz die Brustwand erreieht. 

Den Kernpunkt einer anderen Theoric bilden Yerwnchsungcn 
oder sonstige pleuroperikardiale Vcranderungen. Diesen Slnnd- 
punkt vertreten u. a. Tamarin und Johnston. Der lctzterc bat 
wahrend einer Funfjahrsperiode bei 21 Fallen ohne Pnth. und in 
den meisten Fallen ohne Anzeichcn einer Herzaffektion »systolic 
click» gefunden. Er verstcht daruntcr Laute, wclchc dem »pcri- 
cardial knock)) in vielen Bezieliungen ahnlich sind, sich abev von 
diesem u. a. dadurch unterscheiden, dass sie nicht in der Entfer- 
nung horbar sind. Als Beleg fiir dicse Theorie fulirl er die Scktions- 
befunde mit pleuroperikardialcn Yerwachsungcn an, welche Galla- 
vardin bei drei Fallen mit Gerausch in der Systole, unlcr diesen ein 
Ferngerausch, konstatiert hatle. 

Es ist wohl wahrscheinlich, dass die Luftansammlungbei Pnth.- 
Fallen in gewissen Lagen von den Herzbewegungen dcrart becin- 
ilusst wird, dass sie eine bei jedem Herzschlag wiederholte Aus- 
emandersprengung der beiden Plcurabl alter bewirkt und dadurch 
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■einen Laut entstehen lasst (Scadding und P. Wood). Diese Aus- 
einandersprengung kann selbstverstandlicli ortlich ganz begrenzt 
sem; womoglich ist erforderlich, dass das betreffende Gebiet der 
Pleura irgendwie so verandert ist, dass die Adhasion der Blatter 
aneinander gesteigert ist. Hierdurcli wurden die Moglichkeiten fur 
•die Entsiehung von Vibrationen bei der Trennung der Blatter von- 
einander und damit fiir horbare Laute grosser werden. Bei den 
sp.-Pntb. -Fallen gibt es ein solches Gebiet, namlich den Ort der 
Pleuralasion. Bei diesem und einigen alteren Fallen sind pleurale 
Reibegerausche konstatiert worden. Man kann sich leicht vorstel- 
len, dass die Pleuraboble unter giinstigen Bedingungen einen guten 
Resonanzboden darstellt, wenn ein Nebengerausch erst einmal ent- 
standen ist. 

Diese Theorie erklart, weshalb Ferngerausche nur bei gewissen 
Korperstellungen vorkommen, die von Fall zu Fall wechseln, und 
weslialb sie verhaltnismassig unbestandig sind. 


Verf. gestattet sicb, I-Icrrn Dozent E. Mannheimer an dieser 
Stelle scincn hcrzUchcti Dank fiir die wertvolle HiJfe auszusprechen, 
Avelcbe die phonokardiographische Untersuchung dargestellt bat. 


Zusammenfassung. 

Verf. gibt zunachst einen kurzen Dberblick des Schrifttums iibcr 
die prakordialen Nebengcrausche. Diese werden als »pericardial 
knock», »systolic click», »Muhlengerausch», »bruit de mouhn» und 
»Distancelyd» (danisch) bezeicbnet und sind in verschiedener Weise 
erklart worden. Es folgt dann die Beschrcibung eines Falies: 
-23jahriger Mann mit linksseitigem Spontanpneumothorax und im 
Abstand von 3—4 Metern borbarem Gerausch. Das Gerausch trat 
nur auf, wenn Pat. auf der Iinken Seite lag. Das Schrifttum ent- 
halt sieben Fallen von Spontanpneumothorax — stets auf der Iin- 
ken Seite — mit »Ferngcrausch», aber keiner derselben ist wie der 
vorliegende mittels Phonokardiograpbie untersucht worden. 
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Summary. 

The author reviews the literature of praecordial extra sounds. 
These are called »pericardial knocks, »systolic clicks, sMuhlen- 
gerauschs, sbruit de moulins and sDistancclyds (Danish) and have 
been explained in different ways. He describes a case of a man, 
23 years old, with left-sided spontaneous pneumothorax and extra 
sounds audible at a distance of 3 — 4 metres. The sounds only 
appeared, when the patient was lying on his left side. In literature 
7 cases of spontaneous pneumothorax — all of which left-sided 
with sdistance-soundss have been described, but none of these lias 
— as this case — been studied by means of phonocardiography. 
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Der Sauerstoffverbrauch bei hocligradiger 

Obesitas. 

Von 

NILS ALWALL. 

(Bei der Redaklion am 8. Marz 19*13 eingcgangen;. 


Eine 46jahrige, 156 cm lange Frau magerlc bei Smonatigem 
Krankenhausaufenthalt von 170 auf 85 kg ab. Der Fall ist ein 
kasuistischer Beitrag zur Fragc des erbobten Sauerstoffverbraucbs 
bei boebgradiger Obesitas und der Hypertliyreose als vermutlicber 
Ursacbe dieser Steigerung. Es wird e.in Versucb besebrieben, unter 
Ausniitzung des in Tierversucben lestgestellten Synergismus 
■fhyroxin-Dinitrokresol eine etwaige Hyperthyreose objektiv nach- 
zuweisen. 

Die Mutter der Patientin starb mit 5G Jabren aus unbekannter Ur- 
sacbe. Die letzten 10 Lebensjabre war sie sebr fettleibig gcWosen. Die 9 
Gescbwister der Patientin und die dbrige Vcnvandtscbaft sind nichl aus- 
gesproeben korpulent. Der Mann, Arbeit or, ist mager. 8 gesunde Kinder. 

Als Madcben war die Patientin schlank zu nennen. Sie heiratete mil 21 
Jabren. Nacb der Geburt des 4. Kindes 10 Jabre spaler begann sie an 
Gewicbt zuzunebmen. Wahrend der folgenden 10 Jabre, wo sie weiterc 4 
Geburten und 1 Abort batte, nabm sie von 80 auf 125 kg zu. Die Mcn- 
struationen waren stets und sind nocb normal. Soil dem 39. Lcbcnsjabv 
zunebmende Atemlosigkeit und Horzklopfen bei Anstrengungen, abends 
waren aucb die Beine geschwolien, besonders das reebte. Mil 41 Jabren 
magerte sie durcb Diatund Tbyreoidea fast 23 kg ab. Sie setztc jodocli mit 
den Tabletten aus und batte ein Jabr spater wieder das fruhere Gewicbt. 
Die folgenden Jabre nocb 2 abnlicbe Abmagerungskuren. Bald nacb der 
Heimkehr aber batte sie ibr Gewicbt wieder. Ausserdem nalim die Frau mit 
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der Zcit immer mehr zu. Mit 45 Jahren wog sie 170 kg. Bs fiel ihr 
scliwer, oline fremde Hilfe fur den Mann und die 8 Kinder den Haushalt zu 
fiihren, sie War alemlos und miide, traurig und nervos. Die Beine schwol- 
len an und wurden wund. 

Das Aussehen vor und nacli der Abmagerungskur geht aus den 
Abbildungen 1 und 2 hervor. Bei der Aufnahme in die Klinik 
zeigte die Frau ausgepragte Myxodemsymptome mit trockener 
Haut, trockenem Haar, sproden Nageln und Hartleibigkeit. Ihre 
Korpulenz ist auch vom myxodematosen Typus, Rumpf und 
Gliedmassen umfassend. Keine Hypertonie oder Erhohung der 
Pulsamplitude (120/80), kein Tremor, in Rube normale Puls- 
frequenz, bei Glykosebelastung normale Verhaltnisse. 

In der Klinik bekam die Frau eine Diat von etwa 600 Kalorien 
pro Tag. Keine Anzeichen von Acidose. Von einer kiirzeren Periode 
in der Mitte der Kur abgesche'n, bekam sie taglich eine kleinere 
Menge Thyreoidea (Schilddrusentabletten mit 0.4 mg Thyroxin; an 
einigen Tagen wurde die Dosis auf 0.8 mg crholit). Ausserdem be- 
kam sie wahrend eines Teils der Kur Dinitrokresol. 

Im Verlauf der Kur verscluvanden die Myxodemsymptome all- 
mahlich so, dass die Haut normale Feuchtigkeit zeigte usw. Doch 
war das Haar bei der Entlassung aus der Klinik immer noch ziem- 
lich trocken. Besonders interessant ist in diesem Zusammenhang 
der absolute Sauerstoffverbrauch bzw. Grundumsatz der Frau, 
berechnet in Prozent des Normahvertes nach den liblichen Ta- 
bellcn. 

Anfangs, vor der Tbyreoideabebandlung, entspracb der Sauer- 
stoffverbrauch in Ruhe 3180 Kalorien pro Tag (+ 33 %). Bei etwa 
100 kg war der Wert 21700 Kalorien (+ 13 %) und am Ende der 
Kur 1490 Kalorien (—6 %), welch letztgenannter Wert aus unserem 
Laboratorium fur lcichtes Myxodem spricht. Der respiratorische 
Quotient ist leider nicht bestimmt worden. Bei samtlichen Bestim- 
mungen bekam sie dieselbe kalorienarme Abmagerungsdiat. 

Der absolute Sauersloffuerbrauch in Ruhe nimmt also wahrend der 
Abmagerungskur um mehr als die Haljtc ab, iroizdem die Palicn- 
tin Thyreoidea erhdlt. Bei Beginn der Kur iviirde der berechnele Wert 
des Grundumsalzcs jur Hyperth'yrcose , am Ende der Kur fur Myx- 
odem sprechen. Bei Beginn der Kur bestanden klinischc Mgxodem- 
crschcinungen, die mit dcr Zeit verschwanden. 
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Tabellc 1. 

Die Eimvirkung von Dinitrophenol auf den Grundumsatz von 4 Versuchs- 
nersonen vor und nach Thvrcoidcabehandlung. 

Zunachst wurde der normale Grundumsatz der Vcrsnchspcrson an ycr- 
schiedenen Tagen bestimmt, bis konstantc Wertc erhalten warden. Dann folgle 
der eigcntliche Versuch, wiibrend dessen die Vcrsuchsperson die ganze Zcit 
ntichtern war. Erst wurden 3 Normalwertc bestimmt. Dann warden 2 mg 
Dinitrophenol pro kg Korpcrgewicht subcutan in 3 %igcr Liisung injiziert. 
20—30 Minuten nach der Injcktion wurde mil der Bcslimmung des Saucrstoff- 
verbrauchs in Zchnniinutenpcriodcn in dichtcr Folgc begonnen. Die Beslim- 
mungen wurden so lango rortgesetzt, bis der Dinilrophcnolcffekt abzunchmen 
begonnen hattc. In der Tabellc wird toils der Wert nngegeben, der in der 
Periodc dcr maximalen Steigcrung gefunden wurde (Max.), toils der Miltclwert 
(Mitt.) fdr die vorgenanntc Periodc sowie die unmittclbar vorangehende and die 
sich anschliessende. 

Daran scldoss sich die Behaudluug mit Schilddrflscnlablellcn wahrend 
einer in der Tabellc angegebenen Anzahl von Tagen an; 0,1 — 0.S mg Thyroxin 
pro Tag. 

Bei Abschluss der Thyrcoidcabehandlung wurden crncut an verschiedenen 
Tagen wicderholtc Bcstimmungcn dcs Grundumsatz.es vorgenommen. An- 
schliessend wurde der Versuch mit Dinitrophenol nach dem rrhheren Schema 
wiederholt. Die Vcrsuchspcrson bekam dicselbe absolute Dinit rophcnolmengc, 
weshalb die letzte Dosis im Verhallnis zum Korpcrgewicht ctwas grosser ist. 


Vor der Thyreoidcabchandlung 


Grundumsalz 


Kontroll. 

wert 

Nacii Dinitro- 
phenol 

Max. 

Mill. 

+ 2 

+22 

+20 

+ 7 

+26 

+ 25 


+26 

+ 23 

+ 19 

+52 

+ 50 


re ~ 

~ S n 
re ~ re 


Nach dcr Thyreoidcabchaudlung 


Grumlumsatz 


Konlrolb 

wcrl 


Nach Dinitro- 
pheno! 

Gewichl 

kg 

Max. 

Milt. 


+ 56 

+ 51 

81.8 

+ 66 

+ 61 

88.7 

+35 

+33 

109.2 

+ 75 

+ 69 

73 3 


Sliort und Johnson (193G) haben elwa 80 Palionlen mil einem t)ber- 
gewicht von 1 135 % studiert. Sie finden, dass dcr (olalc Kalorienvcr- 
braucli mil zunehmender Obesilas ansleigl. Dies durfle die ErkJarung 
sein, rveshalb diese Patienlen, nachdem sie ein konstanlcs Gen'ichl crrcichL 
haben, ohne weilere Gewichlszunahme mil der Lnxuskonsumlion forlfah- 

ren konnen, die in der Hegel als die wesentliche Ursache der Fellleibigkeil 
angenommen wird. 


1928 haben Strang und Evans die Vermutung geaussert, dass 
vtele Patienten mit Fettsucht thyreotoxische Symptoms auhveisen. 
Short und Johnson fanden bei s tinker cv Obesilas u. a. habere 

Fo Sh “hT”’ ' raS ^ * ei " H^l'yreosesymplom dcuten. 
6 alten Sle eme weltere Steigcrung des Sloffwcchscls durch 
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Thyreodea o. dgl. bei hochgr'adiger Obesitas im Anfang der Abma- 
gerungskur fur nieht angezeigt. Sie finden die Reduktion der Kalo- 
rienzufubr in der Regel fur ausreichend. Tliyreoidea ist also bis 



Abbikluag 1. Die Patientin bei 3G0 kg. 

gegen Ende der Abmagerungskur, wenn die Verbrennung abzu- 
nelimen begonnen hat, aufzusparen. 

S. und J. haben keinen Fall mit einern so bedeutenden 0ber- 
gewicht wie in dem bier vorliegenden, desbalb auch keinen so 
grossen Gewichtsunterschied vor und nach der Abmagerung- 
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Short (1936 tmd 1911) hat oincn Fall ™ *"*2"^"',,^ cincn 
kg von 180 aut 71 kg ™ La«fe v rani 20 «™» l “ 18MoratC n. In 



Abbildung 2. Die Paticnlin bci 86 kg. 

weilig zum Stillstand, und zwar infoige von Odemansammlung, die durch 
Diuretica behoben wurde. 

Die klinischen Myxodemsymptome zur Zeit der hochgradigen 
Obesitas, die trotz sinkenden Stoffweclisels im Laufe dcr Abmage- 
rung verscliwinden, spreclien mit BestimmilVeit gegen I-Iyper- 
tbyreose als TJrsachc des liohen Kalorienvcrbraucbs bei Fcitlci- 
bigkeit in' diesem Falle. Audi liegen keine thyrcotoxisclien Sym- 
ptome vor. 
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Der Fall zeigt somil, dass der Sauerstoffvcrbrauch bei hochgradiger 
Fcttleibigkeit bedeutend erhdht sein harm, ohne dass ein trifiiger Grund. 
vorliegt , Hyperthyreose anzunehmen. 

Es wurde folgender Versuch gemacht, eine etwaige Hyper- 
thyreose bei dem Zustand Itochgradiger Obesitas der Patientin 
durch Ausniitzung des Synergismus Thyroxin-Dinitrokresol naclizu- 
weisen. 

Gewisse Dinitroverbindungen, Dinitrokresol und Dinitropheno] ; warm 
vor oinigen Jahren als Abmagerungsmittd sehr im Schivang. Diese Stoffe 
steigern die Verbrennung sciion nacb etwa einer halben Stunde oder nock 
kiirzerer Zeit, je nacb dem Einverleibungsiveg. Die Wirkung einer Einzel- 
gabe nimmt boreits nacb 1—2 Stunden sf ark ab. Im Gegensatz dazu be- 
ginnt die Wirkung des Thyroxins erst weil spater und bleibt wochenlang 
bestehen. 

Der Verb zeigte 1935, dass die Eimvirkung einer gewissen Menge Dini- 
trophenol Oder Dinitrokreso! auf den Sauerstoffverbrauck des Kaninckens 
vervieifachl werden kann, wenn das Tier mil Thyroxin vorbehandell wird. 
Es handelt sick nicht um eine einfache Addition des Effektes der beiden 
Oxydationskatalysatoren, sondern es liegt ein Synergismus vor. Der Ver- 
fasser weist darauf bin, dass dieser Synergismus envartungsgemass offen- 
bar auch beim Menschen auftritt: Poole und Haining, 1934,baben einen 
Todesfall nacb massiger Dinitropbenoldosis eines Patienten, der vorher 
Schilddrusentabletten bekommen batte, mitgeleilt. Der Tod trat in der 
fur Dinitropbenolvergiftung typiscben Weise unter ausserst starker Dys- 
pnoe auf. 

Unsere Patientin erbielt bei 158 und 91 kg 1 mg Dinitrokresol pro kg 
Korpergewicht. Die Steigerung des Sauerstoffverbraucbs betrug + 14 % 
bzW. + 17 %. Da die Dinitrokresohvirkung bei dem hoheren Gewicht (und 
der absolut grosseren Dinitrokresoldosis) nicht grosser ist, kann also kein 
soldier Grad von Hyperthyreose vorliegen, dass der Dinitrokresoleffekt 
dadurcb verstarkt wird. Der negative Ausfall dieses Versuchs ist indessen 
nicbt beiveisend. 

Wie aus dem folgenden liervorgebt, bedarf es offenbar einer grosseren 
Menge eines Dinitropraparats und mit aller Wabrscbeinlicbkeit einer 
stark en Hyperthyreose, wenn sich der Synergismus geltend macben soil. 

Tabelle 1 zeigt, dass bei den liblicben therapeutischen Dosen von 
Dinitrophenol und Thyreoidea die Bedingungen fur einen Synergismus 
nicbt eintreten. Mit gross ter Wahrscbeinlichkeit kann man nicbt ohne allzu 
grosse Unannehmlichkeiten oder Risiken die fraglichen Oxydationskata- 
lysatoren in soldier Menge verabfolgen, dass Synergismus auftritt. 2 mg 
Dinitrophenol pro kg subcutan bewirkt eine etwa gleicb grosse Steigerung 
des Sauerstoffverbrauchs bei ein und derselben Person vor und nach Thy- 
reoideabehandlung. — Versuche mit Dinitrokresoltabletten hatten gleich- 
sinnige Ergebnisse. 
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Ein Unterscliied gegenuber den Tierversuchcn . (Aiwa . • > a ) ie S 

darin, dass die ICaninchen wahrend einer kurzen.Zeit wot grossere T iy- 
roxindosen bcjcamen, die einen state Gewichtsvcrlusl vcrursacbien, 
nnd dass eine melirfach grossere Mengc Dimtroplienol vorabfolgl vurde. 


Der Verfasser hatte gehofft, den Synergismus Thyioxin-Dini- 
trokresol therapeutisch nutzbar zu maclien. Da sclnvere Hyper- 
thyreosen keinen Katarakt bekommen, kbnntc man moglicherwcise 
vermuten, dass es die rein chemischcn Eigcnschaften der Dinitro- 
verbindungen und nicht ihre Wirkung als Oxydationskatalysatoren 
sind, welch e den Star verursachen. Sclion von vornhercin niusste 
indessen der Vorbebalt gemacbt wcrden, dass auch rclativ klcinc 
Dosen Dinitrokresol Katarakt hervorrufen konncn. 

Die in Tabelle 1 angefuhrlen Ergcbnisse machen es indessen 
unwahrsdheinlich, dass eine Kombination von Thyreoidea und 
Dinitrokresol therapeutiscbe Resultate ergeben wiirde. die liber 
die Addition der Wirkungcn beider Stoffe hinausgingcn. Es bat sich 
auch bei therapeutischen Versuclicn mit Scliikldruscntablc.tten -f- 
Dinitrokresol nicht als moglich erwicsen, solche Gabon einzuvcrlei- 
hen, dass ein Synergismus von praklischcr Bedeutung bervorgc- 
treten ware. Der Verfasser hat in cinern Falle auch bei derartiger 
Kombinationstlierapie einen leiebten Katarakt gesehen. Es schien 
daher nicht gercchtfertigt, diese Bebandlungsform nocb weitcr zu 
erproben. 

Die wesentliche Therapie bei Obesitas muss die Rcduktion der 
Kalorienzufuhr sein, im Bcdarfsfalle durcli Thyreoidea und evtl. 
den Appetit herabsetzende Mittel wie Bcnzedrin unterstiilzt. 


Zusammenfassung . 

Eme 46jalmge, 15C cm langc Frau mngertc wabrend eincs 8mo- 
nat‘gcn Kbnikaufcnthaltes von 170 auf 85 kg ab. Der absolute 
Sauerstof verbrauch in Rube nahm tval.rend der Abmageruug urn 
mehr als die Halite ab. trotzdem die Palientin taglich eine k We 
Menge U.yreo.dea erhielt, Nach den (iblieben Normen berechnet 
w der Grundumsatz bei Beginn der Abmagerungskur +33 »/ 
be. ttschluss derselben -9 %. Z„ Anfang 

allmahlTcln'” MyXOdem: die M^demsymptome verscl.wanden 
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In der Literatur findet sich die Angabe, thyreotoxische Sym- 
ptome seien bei Obesitas haufig und bedingten u. a. den erhohten 
Stoffwechsel. 

Der vorliegende Fall zeigt, dass der Sauerstoffverbrauch bei 
Myxodem mit liocbgradiger Fettleibigkeit bedeutend gesteigert sein 
kann, ohne dass ein triftiger Grund vorliegt, Hypertbyreose anzu- 
nebmen. 

Einige Versuche iiber die Moglichkeiten einer Kombinations- 
therapie Thyreoidea + Dinitropbenol(-kresol) werden besprocben. 
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Treatment of angina pectoris with diethylamino- 
ethoxy-2-diphenyl hydrochloride. 

By 

OSKAR THORDARSON 
(Submitted for publication June 21, 1943). 


Introduction. 

The first report on the employment of diethylamino-cthoxy- 
-2-diphenyl in the treatment of angina pectoris was published in 
1939 by Clerc & Sterne (5) who had treated 19 patients suffering 
from angina pectoris of diverse etiology with the result that 14 
improved considerably, the tendency to attacks being reduced in a 
very marked degree. Of these 19 patients 9 had presented electro- 
cardiographic changes; and of these 9 patients 7 improved, while the 
condition remained unchanged in 2. Among 8 patients who showed 
no electrocardiographic changes, the treatment had a favorable 
effect in 5, no effect in 3. Finally, the treatment had a favorable 
effect in 2 patients with syphilitic aortitis and insufficiency of 
the left ventricle, respectively. The longest observation period 
was one year. 

Previously the same authors had worked with a related sub- 
stance, diethylamino-methyl-2-diphenyI, with good effect on pati- 
ents with angina pectoris. Tlius, Sterne (6) had treated 4 pati- 
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ents with this substance and obtained a favorable effect in all of 
them; and Clerc, Sterne & Lenoir (4) had treated 25 patients and 
obtained an excellent effect in 15, some of these patients being symp- 
tomfree for up to two years (7). Further, Audier (1) has treated 21 
angina pectoris patients with diethylamino-methyl-2-dipheny], 
among whom a lasting improvement was obtained in 7, transitory 
improvement in 6, and no effect whatever in 8. In this patient 
material the longest observation period was one year. These two 
substances are said to have the same therapeutic effect. But, while 
diethylamino-methyl-2-diphenyl was often found to give anorexia, 
nausea and vomiting, these by-effects were not seen on employ- 
ment of diethylamino-ethoxy-2-diphenyl. The dosage employed 
was 5 eg by mouth, 2 — 3 times daily. In those cases where a thera- 
peutic effect was obtained, it appeared quickly, and this effect also 
subsided rapidly after discontinuance of this medication. 

For the time being, outside the papers cited above, no literature 
on this subject has been accessible to the writer. The experimen- 
tal pharmacology of diethylamino-ethoxy-2-diphenyl has been 
investigated by Bo vet, Fourneau, Trefouel & Strikler (2) and by 
Trefouel, Strikler & Bovet (7). From the findings of these authors 
it is evident that the substance in dogs and guinea-pigs gives dila- 
tation of the coronary circulation and has an antifibrillatory effect. 
On comparison of the effect of the substance in these experiments 
with that of theophylline ethylene-diamine and quinidine, it was 
found that diethylamino-ethoxy-2-diphenyl had not only a stron- 
ger but also a more protracted effect. The mode of action of this 
substance is not known with certainty. Of the two theories advanced 

— action on the sympathetic nervous system or muscular action 

— the latter is taken to be the more probable. 


Preparation. 

In the following an account wall be given of the results obtained 
by employment of diethylamino-ethoxy-2-diphenyl in 22 cases of 
angina pectoris. The preparation here employed was placed at the 
disposal of the writer by Lovens kemiske Fabrik, Copenhagen, 
under the proprietory name »cardifenyl». The drug is manufactured 
in tablet form, each tablet containing 5 eg. 
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Catdifenyl is dicl).ytamino-clhyo X j-2-diplicnyl hydrochloride, the 
constitutional formula of which is 
/\ 


\/\ 


OGH s CH a N (C S H S )« • HG1. 


\/ 


The substance is colorless, crystalline, soluble in water and alcohol, but 
only-slightly in ether; its melting point is 141—144°. Chloride determina- 


tion shows a purity of 99.5- 
of foreign acids. 


100 %. It gives no reaction for metals or trace 


Patient Material. 

Altogether 22 patients have been treated with this remedy, 
14 men-and 8 women, aged from 45 to 71 years, who applied to the 
Medical Out-patient Clinic of the Rigshospital in the period of June 
1942 — -March 1943. All the patients come from the same social class, 
belonging to the laboring class. Of these patients 15 have not 
been treated for the heart lesion before, while the remaining 7 
have been treated with nitroglycerine and various purine derivatives 
for a period of from one month to 11 years. The chief complaint of 
these patients has been precordial or retrosternal pain, with or with- 
out radiation, induced by physical exertion, emotional excitement, 
cold, meals, and in some cases the pain has set in also when the 
patient was at rest — for instance, at night. Prior to the treat- 
ment with cardifenyl, all the patients have been treated with 
nitroglycerine, which has had a favorable effect on the acute attack 
in every instance. The etiological diagnosis in shown in Table 1 . 

Table 1. 

Etiological Diagnosis of Angina Pectoris in the Present Material. 

Arteriosclerosis; Arterial hypertension 15 

Arterial hypertension 7 

Electrocardiography showed pathological changes in 16 patients. 
On roentgenography, 8 patients presented an increase in the width 
of tl,e tart (Nos; 2, 3. 4. 10. 11, 12, 16 and 22), whereas in 4 pati- 
ents the increase in width was limited to the aorta alone (Nos. 1, 



110 


OSKAR ThordARSON. 



Table 

Schematic Survey of Clinical Data of 


!£ < 3 S. Blood pressure 

5. 2. § ora r 1 

C/3 > 03 03 r~ S' O — — — — 

£ o £ £• ? c m Before After Electrocardiogram 

| £ ' £ a ° treat- treat- 

2 ment men t 


69 75.4 



180/85 165/85 Left preponderance. 

Isoel. Tj. 
Extrasystolcs. 


1458/42 F. 68 56.6 



3 253/34 F. 70 158 67.5 




2975/42 


178 83.1 


5 1482/35 M. 71 66.8 




6 3256/42 M. 53 73.1 



3443/42 M. 62 174 85.1 2 


8 3484/42 M. 68 167.5 89 6.7 

•• 


9 2143/31 M. 47 169 84.9 


10 1629/42 F. 67 150 52.7 


11 2162/42 F. 61 152 97.2 


12 289/43 F. 59 169 72.4 


170/100 155/80 • Left preponderance. 
Isoel. T 4 . 

Negative T a . 

175/100 155/85 Left preponderance. 
Isoel. Tj. 

S a large. T„ neg. 


140/95 150/90 Low voltage. 

170/100 160/90 Left preponderance. 

Tj and T t neg. 

Tj isoel. 


60/90 150/90 Normal. 


130/90 Left preponderance. 
T, neg. 


130/80 Left preponderance. 
T i ne 2- 


150/100 Left preponderance. 
T 2 and T s neg. 


200/90 210/100 Left preponderance. 

l’i isoel. 


175/100 Left preponderance. 
Tj isoel. 


180/100 235/100 Left preponderance. 

Tj and T 3 neg. 




13 

3217/42 

M. 

45 

167 

85.5 

| 1.8 


185/100 

14 

2924/42 

M. 

54 

156 


— 


135/80 



















































































TREATMENT OF ANGINA PECTORIS WITH ETC. 


Ill 


Patients Treated with Cardifemjl. 


Cardifenyl 


Placebos 

Total 

dose 

(g) 

No. of 
in 

days 

Effect 






2.10 14 Good 4.20 28 




Good 7.0 3S Good 


24 Good 


1.4 


11.0 55 


12,1 54 Good 12.3 41 Good 


52 Good 



21 Good 10.4 
28 Good 8,2 
20 Good 


Good l.o 


Good 1.05 



■ 


29-4 83 


10.8 42 



21 Good 


13 Good 


Mb %: Before treatm. 83 
After » 95 


14b %: Before treatm. 80 
After * 95 

Poor Good? At the same time, treated 
--Lfi a _ bolcs n,e bitus. 

14 b %; Before treatm. 75 
After , 110 

Died of eorounry thromb. 
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Table 


hJ 

r— 

53 

Q 

O 



W 

o 

3 

O 

Loss of 
weight under 
treatm. kg 


— - ■ — 

Z 

O 

2 

© 

C/5 

fD 

X 

> 

act 

o 

cn 

sr 

c* 

O 

3 

CT2 

CHS 

Before 

treat- 

ment 

After 

treat- 

ment 

Electrocardiogram 

15 

2873/42 

M. 

61 

168 

79.5 

0.8 

150/90 


Normal. 

16 

3710/42 

F. 

70 

151 

68.1 

1 

280/110 

■ 

Right bundle branch 
block (Bayley's 
Type 3). 

1 

155/43 

M. 

58 

160.5 

67.4 

— 

145/90 

155/90 

Left preponderance. 
Tj diphasic. 

18 

3370/43 

M. 

58 

167 

71.5 

— 

150/90 

145/100 

Left preponderance. 
Normal. 

19 


9 


147 

52.3 

2 

190/80 


Normal. 

20 

1356/42 

M. 

55 

172 

69.5 


165/90 

165/90 

Left preponderance. 
S 2 large. 

Tj low. 

21 

3252/42 

M. 


168 

89.8 

— 

145/90 

135/90 

Left preponderance. 
Normal. 

22 

2321/32 

F, 

62 

165 

85.2 

5.5 

220/120 

190/120 

Left preponderance. 
Exlrasystoles. 


5, 7, 15) (see Table 2). The rest (10 patients) had a normal X-ray 
picture. 

Treatment. 

To begin with, a daily dose of 5 eg x 3 was given. When the 
desired effect failed to appear, however, the dose was increased 
so that some of the patients were given 10 eg x 3 — 4 daily for sev- 
eral weeks in succession. In those cases where cardifenyl appeared 
to have a favorable effect, in order to exclude the possibility that 
this apparent effect was suggestive, the administration of cardifenjl 
was discontinued without the knowledge of the patients vho 
then were given a placebo in the form of tablets that could not 
be distinguished from the real drug. All the patients were directed 
explicitly not to take any other form of medicine as long as the tre- 
atment lasted; but this rule could not be carried through con- 
































































TREATMENT OF ANGINA' PECTORIS WITH ETC. 


2. (Cont.) 


Cardifenyl 



21.5 32 No 


7.7 37 No 


Placebos 



Total 
Effect dose 
(g) 


Hb %: Before trenlm. 75 
After » 82 


6.3 23 No 


9.2 21 No 


4 -l 17 No 


2.1 14 No 


rr.%rT 

whose weight was over normal were placed "n , Pat ’ C " lS 
yielding about 1000 calorics a day- and 4 patio t C '" g diet ' 
secondary anemia. Tlie patients bo , P * nls were treated for 
as a ™le at intervals of 1-9 decks''' axamincd frequently. 

Auscultation, electrocardiograph? w r yS by U ’ c " Titer - 

Wood pressure, urine ana'ivsk i , 8 "" g ’ n ’ casurin g of the 
haVe bee ” ca **d out repeatedly i„ all “™8 lobin ^‘erminalion 
servation period is 83 days. cases ' Ple lo "gcst oh- 

Therapeutic Results. 

-i™,:;: z S;;- **■ *>*»» r 

- Ada mat, aumilaa. Val. CXV ~~ P tl0nts 12 stat «l their 
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condition improved under the treatment with cardifenyl, whereas 
10 did not notice any change. None of. the 12 patients became 
perfectly free from pain, but the tendency to the attacks was 
reduced and the attacks themselves were less intense. In all these 
cases the improvement appeared within the first week of the treat- 
ment. The cardifenyl treatment was continued, however, till it 
seemed reasonably certain that this improvement was not due to 
continuous remission. Then the patient was given a placebo.' This 
change in treatment was followed by an aggravation of the con- 
dition in one patient (No. 11), who failed to return after one week’s 
treatment with the placebo. Another patient (No. 12) was ad- 
mitted to another hospital before the placebo treatment could be 
tried, and there he died of coronary thrombosis. In the remaining 
10 patients of this group the tendency to attacks did not increase 
under the placebo treatment, which in most of these cases lasted 
3—7 weeks (see Table 2). 

The 10 patients who showed no improvement were all given 
an energetic and protracted treatment. Thus Nos. 13 and 15 
received respectively 29.4 g of cardifenyl in 83 days and 21.5 g in 
32 days without any effect whatever on the precordial pain. In none 
of these patients were the attacks particularly severe. 

Under this treatment no changes could be demonstrated in 
the pulse rate, reactions of the pupil, blood pressure or electro- 
cardiogram. 

By-effects. 

Clerc & Sterne (5) mention that administration of diethylamino- 
ethoxy-2-diphenyl in therapeutic doses occasionally may he asso- 
ciated with the appearance of muscle pain, especially in the biceps, 
calf of the leg and mas seters. In one patient these authors observed 
phenomena of intoxication. By mistake this patient had taken 20 
eg of the drug in one dose. The symptoms seemed at first to re- 
mind a great deal of curare poisoning, but shortly after the patient 
had violent universal convulsions, while he was perfectly clear 
and the sensibility was normal, the respiration free. The symptoms 
subsided within an hour, whereafter the patient felt well. 

In the present material, 5 patients who were given 30 40 eg of 
cardifenyl daily have complained of transitory pain in arms and 
legs. In every instance, these sensations made their appearance after 
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one day’s treatment, and they subsided' again as soon as the treat- 
ment is discontinued. No symptoms from the central nervous 
system or from the gastrointestinal tract have been observed, nor 
convulsions. The writer has examined these patients 1—4 days 
after the onset of this painful sensation and has not been, able to 
demonstrate any abnormality; in particular, the pulse rate and the 
reactivity of the pupils have been normal; nor did examination of 
the blood and urine analysis reveal any abnormality. All these 
patients have continued taking cardifenyl, though in somewhat 
smaller doses than before, without any inconvenience whatever. 


Comments. 

Naturally the estimation of the mcdicamental treatment of 
angina pectoris is rendered difficult through the circumstance that 
the result as a rule has to be evaluated on the basis of the personal 
judgement of the patient, objective evidence being absent. Be- 
sides spontaneous remissions and exacerbation in the course of the 
disease, various other factors have to be taken into consideration 
in estimating the therapeutic result. This applies, for instance, to 
the social position of the patient, changes in the daily regimen, 
loss of weight, climatic conditions, possibly recovery from some 
other illness (e. g., anemia) and not least the significance of psychic 
factors. Not unreasonably, these patients occupy themselves a 
great deal with their disease and are often depressed because of a 
more or less pronounced disablement. The interest the physician 
takes in his patient and his many examinations of them cannot 
help contributing to kindle their hope of recovery and thus create 
a brighter look on things. In the more emotional patients, no doubt, 
these factors will in some degree be decisive of their response to the 
treatment. But, in the various reports on the treatment of angina 
pectoris, these conditions are rarely taken into consideration suffi- 
ciently. This applies also to the reports cited above. As long as we 
are not dealing with a causal therapy, the question whether a 
positive improvement of the patients is due to a certain remedy or 
to other factors cannot he decided with any degree of certainty 
without the control employment of placebos. 

Of the 12 patients in the present material in whom improve- 
ment was obtained in response to the treatment, 2 were severely 
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attacked (Nos. 2 and .12), while the rest of the cases were of a milde 
character. Electrocardiography showed repeatedly unquestionable 
pathological changes in 11 of the patients. Pour of these patients 
may be said to have been distinctly nervous, and their statement 
concerning the treatment varied somewhat from, one examination 
to the other. From Table 2 it will be noticed that 5 of these 12 pati- 
ents were losing weight during the treatment, from 2 to 7.7 kg; 
one of them was at the same time under treatment for diabetes 
mellitus, with the result that the urine became sugar-free, and in 3 
of these same cases the hemoglobin percentage rose as the result 
of iron therapy. Most likely, these factors helped to make the 
patients feel better. That the improvement is not attributable to the 
employment of cardifenyl, moreover, is plainly evident from the 
fact that the tendency to attacks did not increase under protracted 
treatment with placebos. 


Summary. 

An account is given of the treatment of 22 angina pectoris 
patients with diethylamino-ethoxy-2-diphenyI hydrochloride. Of 
these patients, 12 stated that the tendency to attacks was reduced in 
response to the treatment. Replacement of diethylamino-ethoxy- 
-2-diphenyl hydrochloride with placebos did not give any increase 
in the tendency to attacks; and from these findings the conclusion 
is drawn that the apparent improvement cannot be ascribable to 
diethylamino-ethoxy-2-diphenyl hydrochloride. 

The remaining 10 patients noticed no change in their condition 
in spite of intensive treatment. 

The longest observation period was 83 days. 
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Acute polyradiculitis. 

By 

H. C. A. LASSEN and MO GENS FOG. 
(Submitted for publication March S, 1943.) 


In 1916, on the basis of two cases, Guillain & Barre described a 
syndrome consisting in an acute polyncuritis-like lesion with a 
marked increase in the albumin content of the spinal fluid without 
any coincident increase in cell count and with a benign course. The 
authors thought they were able to demonstrate that the patholo- 
gical process involved the spinal roots as well as the peripheral 
nerves and the striated muscles. While previously only a few reports 
had been published on similar morbid features, in the following 25 
years a steadily increasing number of cases have been reported 
which largely correspond to Guillain & Barre’s syndrome. 

Almost simultaneously with Guillain & Barre *— and independent- 
ly of these authors — Axel Neel (1917) demonstrated a similar case 
before the Danish Neurological Society and stated that the cause of 
the disease presumably was to he looked for in a lesion of the nerve- 
roots. Neel thought it was a matter of an ascending polyradiculitis 
and that the considerable increase in albumin in the spinal fluid 
might he explained as attributable to a compression of the veins 
accompanying the nerve-root. 

Here no review will be given of the comprehensive literature on 
this question; recently de Jong lias published a very extensive 
bibliography. It is to be emphasized, however, that subsequent 
observations have added various features to the original picture of 
“ tlle s y ndr °me. In the first place, the prognosis has been found not 
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to be so favorable as shown by Guillain & Barre. In the next 
place, cases have been, observed which .in their extension and 
course correspond precisely to the original cases, whereas they fail 
to show such a pronounced increase in the albumin content of the 
spinal fluid as Guillain considered pathognomonic (namely, over ca. 
100, in Bisgaard value). Thirdly, cases have been described which 
did not present the entire symptom complex and have to be desig- 
nated as abortive forms of the lesion. Finally, polyradiculitis-like 
cases have been described in which the lesion was very slowly and 
gradually progressing. 

The cause of the lesion has not been settled yet, but most authors 
agree in looking upon this syndrome as a nosographic unity pro- 
duced by an unknown, presumably ultravisible virus. In recent 
years, however, several authors (c. g., Pette) have claimed an allergic 
pathogenesis. 

Nowadays the disease is described as Guillain-Barre’s syndrome 
or as polyradiculitis, or polyradiculoneuronitis because of the 
involvement of the peripheral nerves that has been revealed by 
several pathologic-anatomical examinations. According to Gilpin, 
Moersch & Kernohan, it is a matter of myeline degeneration in. the 
nerve-roots and peripheral nerves without definite inflammatory 
.changes. 

In the following we shall present some cases of the fully developed 
syndrome together with some abortive and atypical cases observed 
in the Blegdam Hospital and in the Neurological Department of 
the Rigsliospital, Copenhagen, within the last three years. 

Tire first-mentioned cases were observed mostly in the Blegdam 
Hospital (infectious diseases), the latter in the Neurological Depart- 
ment. 

Even though this lesion is not altogether rare, it is hardly 
known to any particular extent outside the circle of neurological 
specialists. Further, in its fully developed form, it has a certain 
resemblance to poliomyelitis. It is not to be wondered, therefore, 
that most of these patients have been referred to the Blegdam Hos- 
pital (infectious diseases) — and it will be appropriate here first to 
give a detailed account of a typical instance of the fulminant 
Landry type of polyradiculitis (Patient No. 7). Later, a couple or 
more abortive cases will be mentioned.. 



.ACUTE POLYRADICULITIS. 


119 . 


Case Record of Patient No. 7. 

This patient was a man, 60 years old, with a past history 
- except for an attack of abdominal pain m June 1941 This pain was 
verv intensive, colicky and localized to the lower part of the abdomen. 
Since then, he has now and then had sensations of compression in the 
abdomen but no real pain. 

On July 10 he had an attack of angina for which he stayed in bed for 
5 days, with' a rise in temperature up to 38.7. There is said to have been 
marked enlargement of the lymph glands on the right side of the neck. 

One week later, on June 18, the patient had some not particularly 
characterized sensations in the loins on both sides, radiating down along 
the posterior aspect of both extremities, even down to the toes and, almost 
simultaneously, similar sensations in the arms. There was no real pain, 
but the musculature was tender to pressure. "Within a tew’ days his hand^ 
and feet began to feel numb and he had tingling paresthesias of the fingers 
and toes. At the same time, he had a sensation of dryness of the mouth, 
and his tongue felt swollen; his voice became hoarse and feeble. Then he 
began to feel a weakness of the legs, and a couple of days later he was 
hardly able to stand on his feet. 

While all this was happening, a couple of days after the appearance of 
the first neurological symptoms the patient again had pain in the abdomen 
below the costal margins, and on July'22, that is, 4 days after the appear- 
ance of the first paresthesias, he was admitted to the Surgical Department 
for observation for appendicitis. 

Here the muscular power was found to be impaired in all four extremi- 
ties, and the sensibility was lowered on the soles and palms. During the 
next 2 days he was getting worse, having now difficulty in swallowing 
and speaking. He kept complaining of paresthesias of the arms and legs. 
Physical examination revealed no abnormality in the abdomen. On July 
24 a neurologist was summoned and the patient was transferred to the 
Neurological Department, the Kommune Hospital. 

In the Neurol. Dep., 6 days after the onset of the neurological symptoms, 
the following findings were recorded on examination: The patient, is 
exhausted and sweating. No clinical signs of meningitis. No dyspnea or 
cyanosis. He is able to knit his brow only with great difficulty; the power 
of the orbicularis oculi is greatly lowered on both sides; he is unable to 
close his left eye completely. Paralysis of the right facialis of the mouth 

and only slight functional capacity of the left. 

. UpP er extremities: Diffuse symmetrical impairment of muscle power 
in particular of the dorsal flexors of the hand. 

Abdominal reflexes cannot be elicited. 

Lower extremities: Pronounced symmetrical paralysis of the flexor 
of the knee, paresis of the dorsal flexors of the left foot. Hypesthesia and 
hypalgesia of the feet and distal half of the legs, besides round the knee- 
joints and on the posterior surface of the thighs. Plantar reflexes absent 
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On the following day, July 25, the hypesthesia and hypalgesia had 
extended up on the trunk, reaching almost the costal margin. Now signs 
of respiratory paralysis began to appear, on which account the patient was 
transferred to the Blegdam Hospital for respirator treatment. 

On admission to the Blegdam Hospital, on July 25, the patient was 
markedly exhausted but not dyspneic or cyanotic. Throat reflexes could 
not be elicited. The voice was aphonic; the tongue coated and dry. Face 
mask-like, oligomimic, greasy, glistening with sweat. The patient was 
perfectly clear and appeared to be mentally normal. 

Pupils round, egal, reacting to light and accomodation; eye movements 
free; field of vision normal. 

The brow cannot be knitted; the eyelids cannot be closed; and pouting 
is impossible. 

The sensibility of the face is normal. Voice weak, aphonic. No diffi- 
culty in swallowing. 

Slight rigidity of the neck and distinct rigidity of the back. 

Respiration chiefly abdominal; still, there is also a distinct function of 
the thoracic respiratory muscles. 

Auscultation of the heart and lungs: No abnormality. Pulse 100, 
regular. 

Abdominal reflexes absent. 

Sensibility on the trunk normal above the left costal margin and 2 
hand’s breadth below the right costal margin; distally to this level hypesthe- 
sia and hypalgesia. 

The upper extremities may be elevated only with difficulty; there is 
a pronounced, symmetrical impairment of muscular power in all the 
muscle groups, but most pronounced in the extensors. On the left side, 
hypalgesia and hypesthesia of the entire dorsal aspect of the arm and on 
the volar aspect below the elbow. On the right side, uniform hypesthesia 
and hypalgesia to the shoulder. Biceps and triceps reflexes can be elicited, 
but the brachioradialis reflexes are absent. 

The lower extremities cannot be elevated. There is marked symme- 
trical impairment of muscular power of all the muscle groups, but no total 
paralysis of any muscle group. Pronounced hypesthesia and hypalgesia of 
both lower extremities. Patellar and plantar reflexes cannot be elicited. 

The patient Was placed in the respirator room, but not in the respira- 
tor, as at that point of time he showed no sign of any serious respiratory 
insufficiency. 

At 19 s0 hours, on the same day, the condition of the patient 
was suddenly aggravated essentially; the pulse became feeble and fre- 
quent, and he died at 19 s9 . 

The temperature remained normal throughout the illness. 

Special Examinations . 

24/7: Blood pressure 140/90. Sedimentation test: 47 mm/1 hr. 

25/7: Electrocardiography: No abnormality. 

25/7: Ophthalmoscopy: No abnormality. 
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24/ 7 : Spinal fluid: Pressure 130/100 (before i and after evacuation of 
the fluid); 6/3 mononuclear cells; albumin 40; globu m • 

mJw (Dr. Vimtrup} was performed the following day and showed: 

Heaffentged!' “"Lttan, brown, with uneven cut surface showing 
retracted streaks of connective tissue scattered diffusely throughout. 

C °trona C ^arteries markedly adenomatous; the anterior descending 
branch divides into two branches, the right of which is calcified and very 
narrow so that it does not admit the finest probe. The left transverse 
branch is likewise markedly sclerotic. Moderate atheromatosis and sclero- 


sis of the aorta. 

Brain: No macroscopic abnormality. 

Nerve-roots hyperemic. 

Autopsy diagnosis: Hypertrophy of the heart; Arteriosclerosis of coro- 
nary arteries; Fibrosis of the myocardium; Congestion of organs; Hypere- 
mia of the spinal nerve-roots. 

Microscopy of the Central Nervous System (Drs. B. Vimtrup and E. 
Christensen): 

The cortex of the brain shows no abnormality except for hyperemia. 
The basal cerebral ganglia are the site of a very considerable hyperemia. 
The capillaries in the grey substance are very conspicuous. Red blood cells 
are seen also outside the capillaries. The nerve-cells show some effacemcnt 
of the structure of the Nissl substance, and the contours of the cells are 
poorly defined. 

In the lumbar inlumescentia the posterior funiculi show degeneration 
of the medullary sheaths, just posteriorly to the horn. The lateral fasciculi 
show superficially degeneration of smaller groups of medullary sheaths in- 
terspersed with well-preserved medullary sheaths. 

There is a rather pronounced pericellular oedema of the grey substance, 
especially round the nerve-cells in the anterior horns. These nerve-cells 
are swollen, showing chromatolysis and eccentric location of the nuclei. No 
round-cell infiltration is seen in the grey substance or elsewhere in the 
cord, whereas accumulation of lymphocytes is seen here and there in the 
meninges. 

The anterior as well as the posterior nerve-roots present a very pro- 
nounced hyperemia. The blood are dilated and .filled with blood. 

A moderate degree of medullary sheath degeneration is seen in the posterior 
roots. 


Also the spinal ganglia from the lumbar region show considerable- 
lyperemia. Several of the wide blood vessels contain a great many poly- 

1 ! uco 1 cyles ’ whidl here a PP e ar to be just as numerous as the 
ed blood cells. Further, leucocytes are also seen extravascularly, as well as 
several mononuclear cells resembling leucocytes. Some of the nerve-cells 
, ! I 1 -preserved, others have undergone degenerative changes with 
ge amount of p lg ment in crescent heaps peripherally in the cells’ dust- ' 
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like degeneration of the Nissl substance, and some shrinkage of the cells 
while the mantel -cells* are predominant- at the wide space round these 
cells. Similar but less pronounced changed are seen in a ganglion from the 
thoracic region. 

Microscopic diagnosis: Polyradiculitis (radiculo-meningomyelitis). 

For the sake of completeness and in order to illustrate the fairly 
thorough etiological studies that have been carried out in the Bleg- 
dam Hospital concerning this disease, it will be appropriate also to give a 
detailed account of the animal experiments performed in this case. (The 
summary of the animal experiments in general will be given in the discus- 
sion of the etiology.) 

At the autopsy the entire spinal cord was removed together 
with the appending spinal ganglia and the brain stem — - as far as 
possible under aseptic precautions. 

The specimen was divided into 3 parts: 1) nerve-roots and 
spinal ganglia; 2) spinal cord; 3) medulla oblongata and pons. 

1. The nerve-roots and spinal ganglia were ground with sterile 
sand in a mortar and sterile salt solution was added to make an 
emulsion, which was centrifuged lightly in order to separate all 
tlie larger particles. Cultures from the supernatant turbid fluid 
yielded growth of staphylococci and streptococci but not in any 
great amount. 

As previous experiments had shown that emulsions of this kind 
may be filtered through bacterial filters only with great difficulty, 
and as we further were afraid that such filtration would retain the 
greater part of any virus that possibly might be present in the fluid, 
we decided to inoculate the animals with this unsterile emulsion. 

On 26/7 — the day after the death of the patient — the emul- 
sion was injected into the following animals: 

1 macaco Rhesus monkey; 2 cm 3 intracerebrally. 

7 mice; 0.03 cm 3 intracerebrally. 

2 rabbits; 0.5 cm 3 intracerebrally. 

1 guinea-pig; 0.5 cm 3 intracerebrally. 

Some of these animals — the two rabbits and three mice died 
in tlie next few days of purulent meningitis. All the others, including 
the macaco monkey remained perfectly well and free from sym 
ptoms. 

After 12 days, 2 of the surviving mice were killed. The brain 
which was removed sterilely looked normal. Both brains were 
emulsified and injected intracerebrally into a group of mice. None 
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of these 5 mice got any symptoms; they all remained perfectly well 
•during the following months. ^ 

2. From the spinal cord a similar emulsion was prepared, it, too, 

proved to be contaminated with staphylococci and streptococci. 
The emulsion was injected intracerebrally into 1 rabbit, 1 guinea- 
pig and 7 mice. Of these animals 2 mice died in the next couple 
•of days from purulent meningitis. All the other animals i emained 
well and symptom-free. 

3. A similar emulsion was prepared from the medulla oblongata 
■and pons. 

The emulsion was injected into 5 mice, 1 rabbit and 1 guinea- 
pig. In no instance did there appear any sign of a »take»>. 


' Summary of the Case. 

A man, aged 60, with past history of good health, has an attack 
of angina in July 1941. On 18/7 he has paresthesias over the loins 
radiating down in the legs and paresthesias of the arms. 

In the next few days, muscular weakness develops in the legs. 

As now, in addition, the patient has pain in the abdomen he is 
admitted to a surgical department for appendicitis. Here, no sign 
of appendicitis can be made out but signs of a neurological lesion 
are ascertained; and he is transferred to the Neurological Depart- 
ment on 24/7. 

His illness progresses rapidly, terminating in death 1 % days later. 

Clinical Findings: Bilateral facial paralysis; 

tetraplagia, especially of the lower extremities; 

sensory disturbances of peripheral type; 

absence of reflexes; 

. rigidity of the neck and back; 

moderate functional impairment of the thoracic respiratory 
muscles. 


The patient dies suddenly on 25/7 after 8 days’ illness, possibly 
from sudden central respiratory paralysis, possibly from insuffi- 
ciency of the coronary circulation. 


_ The tem P erature was normal throughout the course. The spinal 

f uid showed 6/3 mononuclear cells, albumin 40, and globulin 1 2 

Autopsy revealed a pronounced sclerosis of the coronary arteries 
and fibrosis of the myocardium, besides hyperemia round the nerve- 
roots and mterspmal ganglia, especially in the lumbar region. 
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The histological examination of the central nervous system 
showed hyperemia of the basal cerebral ganglia and slight degene- 
rative changes of the nerve-cells. The spinal nerve-roots showed a 
very pronounced hyperemia, demyelenization and leucocyte infil- 
tration together with degenerative changes in the nerve-cells. ' 

Inoculation of various species of animals with emulsions made 
from the central nervous system failed to give any take. 

It is to be emphasized that the case described here is by no 
means unique; it has been cited merely because it is particular 
characteristic of the lesion. 

As the disease here described, as mentioned, in some respects 
has a not inconsiderable resemblance to acute anterior poliomyeli- 
tis, it will be appropriate, we think, here to point out the points of 
resemblance between the two diseases and especially their points of 
difference. 

As in practice there is no possibility in the two diseases to demon- 
strate the etiological agent — indeed, no such agent has ever yet 
been demonstrated in polyradiculitis, their differentiation will for 
the present have to be based entirely upon clinical and possibly epi- 
demiological differences. 

Thus we have no established data as to the range of clinical 
variations possible within the individual etiological unit — that is, 
provided that polyradiculitis represents a nosological unity distinct- 
ly different from poliomyelitis. Our animal experiments (the nega- 
tive experiments with inoculation of monkeys) might perhaps be 
taken to point in that direction. At present the only possibility is: 
that histological studies on the central nervous system may be able 
to help us gain a survey of the range of clinical variations that may 
be encountered in either the two diseases. But, it is true, this will 
depend on whether the histological examination will be able with 
certainty to differentiate between the two lesions — something 
that is not quite certain. For the present, therefore, we have to 
maintain the decidedly clinical classification and as far as possible 
take into account the information we may gain about the localize 
tion of the morbid changes in the central nervous system which the 
microscopic examination can give us. 

As to the age of the patients, polyradiculitis is rare in children 
under 10 years, most frequent in the younger adults but may be 
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seen also in elderly. Poliomyelitis - in particular outside epide- 
mics proper - is preponderantly a disease of children and is seen 

put very seldom in persons over 40. 

Epidemiology. — No seasonal variation has been demonstrated 
for polyradiculitis. Still, our small materials are suggestive of 
some accumulation of cases in the months of the autumn. No epide- 
mic occurrences have been reported, although some local accumu- 
lation of cases has been observed. 

Poliomyelitis, on the other hand, shows a very pronounced 
accumulation in the months of the autumn; indeed, as is well known, 
its occurrence may sometimes have a pronounced epidemic charac- 
ter. 

Prodromal Symptoms are often absent in polyradiculitis; now 
and then, however, there is an »influenza&-like precursory stage, 
lasting from a few days to a couple of weeks, before the appearance 
of the first neurological symptoms. 

In poliomyelitis, on the other hand, prodromal symptoms are 
common before the meningeal stage, appearing as a slight rise in 
temperature, headache and, not infrequently, gastro-intestinal 
symptoms. 

Initial Symptoms. — In typical cases the initial symptoms of 
the two diseases are widely different. 

In polyradiculitis the first neurological symptom consists most 
often in paresthesias of the extremities, especially the lower, some- 
times lancinating pains. Shortly after, or simultaneously with 
this, the patients have a sensation of weakness in the extremities and 
now there are demonstrable, symmetrical, diffuse, partial pareses 
in the extremities without a pronounced loss of tonus. The cli- 
nical symptoms of meningitis are nearly always inconspicuous. 
There is no hyperesthesia of the skin. In typical cases, in the 
absence of complications, the patients have no fever. 


The poliomyelitis patients present an entirely different picture 
in the initial stage. They are febrile and have almost invariably 
pronounced meningeal symptoms, often marked cutaneous hyper- 
esthesia, but no paresthesias. The pareses are asymmetrical, selec- 
tive and associated with a pronounced loss of tonus. Yet, some- 
times — c. g., in Copenhagen, in summer 1942 — we meet xvith an 
accumulation of cases of poliomyelitis with symmetrical, diffuse 
pareses m the extremities, either in the form of paraplegia inferior 
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or as tetraplegia. But most of these cases which may show a con- 
siderable resemblance to polyradiculitis present, in addition, a few 
or several of the other clinical features mentioned below as charac- 
teristic of poliomyelitis. Occasionally the clinical differential 
diagnosis between poliomyelitis and polyradiculitis may be well 
nigli impossible. Thus, in the Blegdam Hospital in the past 
year we have seen a few cases which clinically presented all the 
essential characteristics of polyradiculitis, whereas the histological 
examination was most suggestive of poliomyelitis. 

Course. In polyradiculitis it is characteristic that the pareses. 
within the individual region are progressing relatively slowly, 
reaching their maximal intensity only after some days or weeks, and 
they remain diffuse, symmetrical and incomplete. The. maximal 
extension is reached only after several days or even after weeks, 
and some tonus is nearly always preserved in the affected muscu- 
lature. Tetraplegia occurs very often; hypesthesia and hypalgesia 
may be demonstrated not infrequently. If the case remains uncom- 
plicated, its entire course is afebrile. 

In poliomyelitis the pareses within the individual region nearly 
always attain their maximal degree of intensity rapidly — at the 
most within a day or two; and they nearly always remain elective 
and asymmetrical; not infrequently they are total, with a complete 
loss of tonus. The maximal extension of the paralysis is reached 
almost invariably within a couple of days at the most after the first 
signs of the paralysis are observed. Once the progression of the 
lesion has stopped for two or three days, it happens hut very sel- 
dom that it progresses anew. Tetraplegia is rare in poliomyelitis; 
hypesthesia and hypalgesia can practically never he demonstrated. 
In an overwhelming majority of the cases the temperature is 
elevated distinctly the first 3—5 days. 

In polyradiculitis an eventual improvement may appear in a 
few days after the pareses have stopped spreading. The improve- 
ment progresses gradually and leads always to full restitution 
or almost complete restitution in from some months to about one 
year. 

In poliomyelitis, on the other hand, the eventual improvement is 
irregular. If there appears any essential improvement of the 
affected musculature, it will' mostly make its appearance very early, 
within the first days. After this, the progress the patient will 
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make will be very slow and often slight. In many cases there will 
be extensive permanent paralysis with marked muscular atrophy. 

Also the spinal fluid findings show characteristic differences . 

I in the two diseases. In patients , with polyradiculitis, in the early 
; stage of the disease there will usually be no increase m the cell con- 
i tent, 'or merely a few mononuclear cells, and the protein values may ■ 
be normal, 'though often they are increased. After some weeks, j 
the cell count is normal, but sometimes associated with high albu-" ; 
min and globulin values (dissociation albumino-cytologique). S 

In poliomyelitis it is the general rule that the spinal fluid in the ] 

paralytic cases contains several cells, nearly always over 50/3, but , 

seldom over 1000 cells per 3 mm 3 . Most of the cells are mononucle- . J 
ars, though in the first days of the disease there will often be some 
polynuclear leucocytes. The protein values are normal or slightly 
increased. The pleocytosis decreases gradually, although it often 
is demonstrable for several weeks. In the later stage of the disease » 
there may be some increase in the protein content of the spinal 
. fluid, especially if the initial cell count was high. 

The prognosis in the here mentioned fully developed form of 
polyradiculitis cannot be said to be good, as 10 of our 15 patients 
with this type of the disease died. But if the patient gets over the ; 
critical point the prognosis as to the pareses is good. 

In poliomyelitis the prognosis is highly dependent upon the 
character of the epidemic. Largely, the case mortality may be said 
to decrease with the increasing extension of an epidemic of polio- 
myelitis. Still, epidemics occur now and then in which the bulbar 
symptoms are conspicuous features and here the case mortality 
may be up to 25 %. As to the poliomyelitic pareses the prognosis 
is doubtful — and poor unless an essential improvement makes 
its appearance early in the course of the case. 

In both diseases the most frequent cause of death is respiratory 
paralysis with complicating pneumonia. 

Symptoms, objective findings and a few other data concerning 

oui 15 patients with acute extensive polyradiculitis are recorded 
in Table 1. 


Of this material, 10 patients come from the Blegdam Hospital, 3 
rom the Neurol. Dep. of the Rigshospital and 2 from other hospitals. 

The sex distribution of the patients appears to show some male 
p eponderan.ee. - 10. men and 5 women. The age distribution 
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Table 

Fifteen patients with acute extensive 


Number 

Sex 

Age 

Onset in month 

Prodromata 


Paresthesias 

Pain 

Pareses of cranial nerves 

Pareses of the extremities 

Paresis of the bladder 

Day of illness 

Pareses of cranial nerves 

Pareses of upper extremities -f-: r. or 

1., -f-j-: r. and 1 

Pareses of lower extremities -f- : r. or 

1., 4-+: r. and 1 

Disturbances of sphincters 

Sensory disturbances 

Abnormal reflexes 

Rigidity of neck and back 


Pareses of cranial nerves 

Bulbar involvement 

Respiratory paralysis 

Tetraplegia 

Disturbances of sphincters 

Course afebrile 

Onset afbrile — fever because of com- 
plications 

Duration of progression (days) . . - 
Improvement after (days) 


Reexamination after (months) 

No or insignificant remnants 

Moderate or severe remnants .... 


Day of illness 

Cell count 

Total protein 


Died on day of illness 

Improved (i) 


Respiratory paralysis 

Pneumonia 
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l. 

polyradiculilis — symptoms and signs. 
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ranges from 7 to 60 years and is fairly equal; two-fifths of the 
patients were over 40 years. 

Turning to the seasonal distribution of the cases we find that 2 
cases commenced in the first quarter of the year, 4 in the second 
7 in the third, and 2 in the fourth. So it might look as if a certain 
accumulation of cases takes place in the summer and autumn (of 
the 4 cases in the second quarter, 3 had their onset in June). 

Prodromata. — In 9 cases there were no prodromal symptoms 
(i. e., none were observed); in the remaining 6 cases there was a 
precursory stage resembling »5nflucnza» or a cold, sometimes with 
a little fever, from a couple of days to a couple of weeks before 
the appearance of the initial symptoms proper. 

Initial Symptoms. — Paresthesias of the extremities were re- 
corded in 13 cases — appearing most often in the lower extremities 
first. Pain in the extremities was present in 8 cases, often of a 
radiating character (referred especially to the lower extremities). 
In rapid connection herewith, sometimes within a few hours, some- 
times after a couple of days, the patients noticed a beginning loss 
of muscular power in the extremities, most often first in both lower 
extremities at the same lime and, after this, attacking both upper 
extremities. Sometimes the pain commenced in one extremity, 
and then is spread to the others. 

In 4 eases retention of the urine was recorded in the initial stage. 

Objective Findings at the 1st physical examination. — In the 12 
cases which did not come from the Neurol. Dcp. of the Rigshospital, 
this examination was performed within the first 10 days of illness, in 
7 cases within the first 5 days of illness. In the cases from the 
Neurol. Dep. of the Rigshospital, the 1st physical examination 
was made somewhat later, from 1 to 4 months after the onset of 
illness. 

Two patients had cranial-nerve paralysis, involving in both 
eases the facial nerve. 

As to the parcscs of the extremities, tetraplegia was present 
in 12 cases — often slight, but not infrequently massive. The 
pareses were always markedly symmetrical and diffuse, but not in- 
frequently more pronounced in certain groups of muscles (c. <?■> 
the extensors of the arms, the dorsal flexors of the feet). As a rule 
these pareses developed in a couple of days, sometimes in a few 
weeks. 



ACUTE POLYRADICULITIS, 

Sensory disturbances were demonstrated by the 1st physical 
examinaton in 11 cases, and in all but two of the patients reflex 
disturbances were found, most often absence of deep reflexes 
Clinical signs of meningitis — rigidity of the neck and back, 
positive Kernig’s sign — were present in 9 patients, but only m a 

minor degree. _ 

Fever. It is characteristic that these patients are afebrile 

when the neurological symptoms set in; and in many cases — - in- 
cluding all those which do not terminate fatally — the patients 
remain afebrile. In the patients who died in the acute stage of 
the disease there is most often a rise in temperature, usually guile 
considerable, in the last days before death. These patients die of 
pneumonia. A couple of the patients who died had no fever at all. 
None of our 15 patients showed any temperature over 3S° until the 
last few days before their death. 


Duration of the Progression. — In thepalicnls who get over their 
illness the neurological symptoms usually keep progressing only 
for a few days or up to a couple of weeks, in rare instances for about 
one month. In the fatal cases the progression of the symptoms 
usually keeps on till exitus. Of these patients 5 died before the 10’ 
day of illness, the other 5 before the 20’ day of illness. 

Maximal Extension. — In 14 of the patients the height of the 
disease was associated with pronounced tetraplegia. In 1 patient, 
who was first examined 5 weeks after the onset, there were ataxia 
of the lower extremities, dysesthesia of the hands and legs. 

Of cranial nerve pareses, the muscles of the eye v T ere involved 


in 1 patient; facialis paresis was demonstrated in 6, deglutition 
paresis and difficulty of speech in 7, who all died. Respiratory para- 
lysis was observed in 11 patients, 10 of whom died, and sphincter 
paralysis in 7. 

Findings at the Last Examination. — Altogether 5 patients were 
discharged and reexamined from 1 % months to 2 years after. They 
had all improved quite considerably, most of them presenting 
merely some insignificant remnants of the lesion; in one case the 
remnants were of a moderate degree. Only one of these patients 
was quite free from any remnant of the disease. The others showed 
impairment of the muscle power in one or more extremities, rem- 
nants of facial paralysis, or peripheral dysesthesia. 
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Spinal Fluid. — On the patients from the Blegdam Hospital, 
lumbar puncture was nearly always performed only within the first 
couple of weeks of illness. On the patients from the Neurol. Dep. 
of the Rigshospital, lumbar puncture was performed only at a later 
stage of the disease. In one case lumbar puncture was omitted on 
account of particular circumstances. 

Characteristic features: Early in the disease the cell count is 
increased but slightly or not at all — 14 out of the 15 patients 
showed less than 20/3 cells, while 1 showed 40/3 — always mono- 
nuclear cells exclusively. The cell count returns nearly always to a 
normal level very rapidly, in a couple of days to a few weeks. 

Total protein: In the early stage — i. e., within the first 8 days 
of illness — the protein values are normal or slightly increased 
(albumin 40 — 50), but later, as the cell count falls off towards a 
normal level, there is sometimes an additional rise in the albumin 
and globulin contents. Tlius, the characteristic »dissociation in the 
spinal fluid)) which has been emphasized so strongly by Guihain k 
Barre, is most often present, especially later in the course of the 
disease. When we have not been able more often to demonstrate a 
definite odissociation albumino-cytoIogique» in the spinal fluid, 
it is possibly because in most of our cases a lumbar puncture was 
performed only early in the disease. 

Of the 15 patients, 10 died; and none of these fatal cases was 
observed in the Neurol. Dep. of the Rigshospital. 

Causes of Death: Respiratory paralysis and pneumonia in 5 
cases; isolated (central ?) respiratory paralysis in 4 patients with 
bulbar symptoms; and respiratory 1 paralysis in 1 patient with bulbar 
symptoms, who also presented advanced coronary sclerosis. So, 
more or less pronounced paratysis of the respiratory muscles was 
present in all the fatal cases. 

All the cases mentioned so far have been stamped by polyradi- 
cular features: symptoms from nerve-roots in several segments, 
sometimes both cranial nerves and the nerves of the upper and 
lower extremities. The clinical features that unite these cases 
into a group by themselves are the radicular character of the sym 
ptoms and the characteristic rapid course of the lesion to exitus, 
improvement or eventual recovery. 

Sometimes, however, cases are encountered with radicular sjnn 
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ptoms and presenting the same course, but with the symptoms 
localized exclusively to the lower extremities. Ill the Neurol. Dcp. 
of the Rigshospital 8 cases of this kind have been observed, m 
which the disease commenced in 1939 — 10. These patients were 
women and 5 men, aged from 14 to 59 years. In 6 of these cases the 
disease made its appearance from the latter part of August to the 
beginning of October. In all these cases the onset was acute, with 
pain in the loins and lower extremities, which soon — at the most, 
within a few days — was followed by paresis in the lower extremi- 
ties, front fairly moderate paresis to complete paralysis. In addi- 
tion, sphincter disturbances were present in about one-half of the 
cases. After the, extension of the pareses had reached its maximum 
— with one exception, within 1 week — signs of improvement 
turned up rapidly, and on reexamination, front 4 to 18 months 


after the onset, these patients all showed recovery or considerable 
improvement. Only the patient who was most strongly affected 
has yet (after 14 months) a considerable impairment of the muscu- 
lar power of the legs. 

Owing to the conditions governing admission to the hospital, 
the first thorough physical examination of these patients was made 
at a relatively late juncture, from 18 days to 4 months after the 
onset. At this point of time many of the patients had improved con- 
siderably; thus the pareses had disappeared in 3 of them. But in 
most of them there still remained a slight or moderate degree of 
muscular atrophy and sensory disturbances; and they all showed 
weakening of the deep reflexes on the legs. On the other hand, 
none of these patients presented any symptoms from the upper 
extremities or cranial nerves — nor had such symptoms ever been 
present. 


The aspects of the spinal fluid in these cases are difficult to judge 
because the lumbar puncture was performed so late. Only 2 pati- 
ents showed normal protein values; the others showed values be- 
tween 30 and 100 (Bisgaard). 

For illustration, the history of a typical case will be cited 
briefly. 

A woman, 30 years old, wit], a past history of good health had 
en y, on August 20, pain and backache over the loins. There 
had been no prodromata, and she had no fever. Four days later the 
pam was radiating down in the posterior aspects of the a“d 



134 


H. C. A. LASSEN and MOGENS FOG. 

legs; she had paresthesias, and numbness of the buttocks. In the 
following days, paresis appeared in both legs. 25 days after the onset 
she had alvine incontinence, which lasted for a few days. 

Physical examination, 5 weeks after the onset, showed slight 
atrophy of both legs, paresis of the dorsal flexors of the feet and, 
in a lesser degree, of the plantar flexors. Patellar, plantar and 
Achilles reflexes absent. Symmetrical impairment of the sen- 
sibility round the anus and laterally on the legs. 

In this case the disease was progressing for about 1 week, and 
then remained stationary for about 1 month, whereafter the 
patient improved rapidly. 

The spinal fluid, 2 weeks after the onset, showed 7/3 cells, 
globulin 3, and albumin 100. Three weeks later: 2/3 cells, globu- 
lin 4, albumin 35 — 40. 

One year after the onset, the patient presented no paresis what- 
ever, and had no complaint of pain in the legs. The Achilles reflexes 
were still absent. 

This case has to be classified as a clear-cut instance of polyradi- 
culitis caudae equinae. 

A surprisingly rapid progression of the symptoms was seen in the 
case of a boy, 14 years old, who in the night of August 25, without 
any preceding ailment, suddenly had intense lancinating pain in 
both legs. Next morning his legs were completely paralyzed, the 
hip regions were altogether numb, and the urination was sluggish. 
At this early juncture, the disease had already reached its maxi- 
mal intensity. A couple of days later, the symptoms commenced 
to subside. 

Physical examination on the 18’ day of illness revealed no 
abnormality of the cranial nerves or upper extremities, but pareses 
of the extensors of the knees and of the dorsal and plantar flexors. 
The tonus was normal, but there was a slight diffuse atrophy 
of the musculature of the legs, together with sensory disturbances 
corresponding to the lower sacral segments. The plantar reflexes 
were absent. Examination of the spinal fluid about 3 weeks after the 
onset showed 7/3 cells, globulin 5 — 6, albumin 60 — 65; 5 months 
after the onset: 2/3 cells, globulin 1 and albumin 15. 

On reexamination, 7 months after the acute stage, there remain 
ed merely a bilateral drop-foot and slight sensory disturbances. 
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This case, too, lias to be classified as an instance of caucla equina 

radiculitis. , . , , , 

In our opinion there can be no doubt that in these cases M 

meet with a lesion that has to bo grouped together with the above- 
mentioned cases ot extensive acute polyradiculitis. Here, however, 
the process has stopped, witli the affection of the cauda equina 
a nosographic picture we have designated as polyradiculitis 

caudae equinae. 

Now and then, however, one meets with morbid conditions 
deviating from the ones described so far with regard to the 
extension of the process and yet presenting so many points of 
resemblance to acute polyradiculitis that it seems most reasonable 
to take them as variants of the same disease. 

A man, aged 61, had an attack of »influenza» — in March — 
for which he stayed in bed for 8 days; the temperature was not 
measured. Then he got up, but 3 days Inter he had pain over the 
loins, his legs felt cold, he had paresthesias of the legs, especially 
the right, and also the right leg was enfeebled. Two clays later 
he had peripheral facial paralysis on the right side. Subsequently 
there developed a transitory peripheral facial paralysis on the 
left side, bilateral impairment of the hearing, paresis of the flexion 
and extension of the knees, flaccid paralysis of the crural muscles, 
especially on the right side, and abolition of the knee-jerk on the 
right side. 

In this case the disease progressed to its maximum in a couple 
of days and then remained stationary for about one month, where- 
after the patient improved. 

Examination of the spinal fluid on the 19’ day of illness showed 
3/3 cells, globulin > 10, and albumin 40; on the 42’ day of illness, 
1/3 cell, globulin 4, and albumin 45. 

Here we see the same rapid development of the lesion, with 
symptoms of presumably radicular character, localized in part to 
the 7’ and 8’ cranial nerves, partly to the lower extremities. 

Another instance of atypical polyradiculitis is to be cited briefly: 

In March, a man, 48 years old, suddenly had an attack of occi- 
pital headache for 1 week (without any preceding ailment); in the 
following week he had »an attack of rheumatisms in the left shoul- 
der, accompanied by paresthesias of the left index finger. One 
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week later there was impairment of vision in the left eye. No 
sphincter disturbances. 

. Physical examination 3 months after the onset showed choked 
discs, weakened biceps reflexes on the left side, atrophy and para- 
lysis of the left triceps. 

In this case the disease progressed to its maximum in 2 days; 
one week later, however, the vision commenced to he impaired. The 
choked discs subsided in 4 — 5 months. 

Reexamination, 11 months after the onset, showed complete 
recovery. 

In this case there are no symptoms from the cranial nerves, 
but transitory choked discs associated with radicular symptoms 
in the upper extremities. The choked discs have to be looked upon 
as brought about by a leptomeningitis, an arachnoiditis in the 
posterior cranial fossa with transitory occlusion of the basal fora- 
mina. Here we come near the cases which in this country have been 
described by Einar Sorensen under the designation: basal arachnoi- 
ditis of the brain. 

Naturally it is impossible to say whether all these more or less 
divergent cases represent one etiological unity. But this is sug- 
gested by the symptomatology. Accordingly, many of the patients 
described by Viggo Christiansen under the diagnosis radiculo- 
meningomyelitis would be referable to the acute polyradiculitis 
group. 

On the other hand, we think, it will be unjustified — as suggest- 
ed by various authors, including de Jong — to let this group 
cover also morbid conditions characterized by radicular symptoms 
and increase in the protein content of the spinal fluid, but with a 
slow development of the lesion, which most often keeps progressing 
for several months, and often takes a remittent course. 

Here we are dealing with cases which have to be designated 
as chronic intermittent adhesive arachnoiditis or, preferably, lepto- 
meningitis. From our experiences so far, there is nothing to indi- 
cate that such a slowly progressing lesion, with a tendency to re- 
lapse, might be of the same origin as the disease we have been deal- 
ing with here. But, of course, no definite statement can be made 
in this respect, as the etiology of these morbid conditions is still 
obscure. 

For the present, then, as has been emphasized several times, 



VM 

ACUTE POLYRADICULITIS.- 

we will restrict the clinical diagnosis acute polyradiculitis (poly- 
radiculoneuritis) to cases in which the disease develops \ • 

few days to a couple of weeks, with pain, paresthesias, flaccid 
pareses, weakened deep reflexes and sensory disturbances of rad.- 
cular character, corresponding to a greater or smaller mini >cr o 
spinal nerve-roots, most often associated with an early consider- 
able increase in the protein content of the spinal fluid — ant 
with a tendency to improvement or recovery without any relapse 
if the acute stage is overcome. 


As mentioned, of the 10 patients admitted to the Blcgdnm Hos- 
pital, 8 died with acute extensive polyradiculitis. Autopsy was 
performed in 6 of these cases, with a fairly thorough histological 
examination of the central nervous system. 

Macroscopically the central nervous system presented no con- 
spicuous changes, though a striking hyperemia was noted in several 
cases. 

The histological examination, on the whole has shown some 
fairly uniform pictures that may he summarized as follows: 

Meninges: Hyperemia, sometimes accumulation of lymphocyles 
round the blood vessels. 

Nerve-roots: Hyperemia, accumulation of lymphocyles, medul- 
lary-sheath degeneration, and sometimes destruction of axis- 
cylinders. 

Spinal Ganglia: Hyperemia, interstitial infiltration with mono- 
nuclear cells, medullaiy-sheath degeneration, accumulation of 
pigment in the nerve-cells, and dusty degeneration of the Nissl 
substance, sometimes destruction of nerve cells. 

Spinal Cord: Round-cell infiltration round the blood vessels, 
sometimes an increase in glia cells, medullary sheath degeneration 
and, in several specimens, swollen and poorly staining nerve cells. 

Pons and Basal Ganglia of the Brain: Hyperemia and, in a few 
specimens, effacement of the Nissl substance and indistinct contours 
.of the nerve cells. 

According to these histological findings the correct designation 
for this type of the disease would be acute radiculo-meningo- 
myelitis. But, as »polyradiculitis,> has become naturalized to some 
extent m the international medical literature, we have found it 
more practical and convenient to maintain this term. 
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Finally, a few words about the treatment of the severe cases of 
the disease. 

For the acute affection there is no causal therapy, and hence 
it is not possibc to prevent the appearance of respiratory paralysis. 
Another question is whether it may be possible to avoid the occur- 
rence of pulmonary complications in these exhausted cyanotic 
patients with more or less pronounced respiratory paralysis. We 
have treated several of our patients by placing them in the respira- 
tor, and we have applied suction drainage to the larynx in order 
to remove the large amounts of foamy fluid which these patients 
are not able to bring up by themselves. We have given them sulfa- 
thiazole early — in order, if possible, to suppress a beginning 
pneumonic process. These measures appear to have been futile in 
every instance. For once this phase is reached, the disease has 
invariably taken its inexorable course — just as happens in nearly 
all cases of poliomyelitis with bulbar symptoms. Therefore, we 
cannot subscribe to the prevailing view that the prognosis of 
acute polyradiculitis is good, at any rate not in cases where the 
disease is extensive. Of our 15 patients with this type of poly- 
radiculitis or radiculo-meningomyclitis 10 died. 

As to the later treatment, it does not differ from the carefully 
supporting and mitigating treatment usually employed in polio- 
myelitis when the acute phase is over. The prognosis with regard 
to the paralysis being better in polyradiculitis than in poliomyeli- 
tis, no doubt there will seldom be any indication for surgical ortho- 
pedic measures; at any rate, no such treatment has been required 
in any of our cases. 
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In the Blegdam Hospital, since 1939 we have observed 10 
cases of acute polyradiculitis, most of them talcing the Landry 
type of course, and most often showing Guillain-Barre’s dissociation 
albumino-cytologique in the spinal fluid. 

As the disease has not been diagnosed in this hospital prior to 
that point of time, its not altogether infrequent occurrence in the 
later years is presumably to be taken to indicate that acute polyra- 
diculitis for the time being is more frequent in this country than 
previously — something that is quite in keeping with the experien- 
ces of other authors (Pette, van Bogaert). 

Numerous authors have advocated the view that certain forms 
of acute polyradiculitis are due to an infectious agent, probably an 
ultra-filtrable virus (c. g., Guillain; van Bogaert & Maere; Roger & 
Boudouresque; Giraud & Boudouresque; Gilpin, Moerseh & Kerno- 
han; Pettcr & Kornyey). This view, however, is based but to a 
very slight extent on experimental studies. For, as far as we 
have been able to find out, only a few experiments have been re- 
ported (Demme) that were aimed directly at the demonstration of 
a virus, and none of them gave a positive result. 
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Our material comprises 5 patients, one of whom survived, 
while the remaining 4 died, three of them with symptoms of re- 
spiratory insufficiency. From the first patient, therefore; only 
spinal fluid was employed as experimental material; from the others, 
in addition to the spinal fluid, emulsions were made from various 
parts of the central nervous system for inoculation of the ani- 
mals. 

Patient No. 1 . Woman, 41 years old. 

In autumn 1935, hospitalized for psychogenic depression. In Sep- 
tember 1939, severe eruption of herpes genitalis; relapse in February 
1940. 

19/6/40: Admitted to a surgical clinic for fibroma of the uterus (?), and 
treated with curettage.. During her stay here, on 23/6, the patient com- 
plained of paresthesias of the extremities. Next day a diffuse symmetrical 
impairment of muscular power was ascertained on both sides, together 
with absence of tendon reflexes, ataxia and lowered sensibility of the lower 
extremities; the temperature did not rise above 37.5. 

During the following days there further developed paralysis of the right 
abducens and ptosis of the left upper eyelid. On 13/6 she had difficulty in 
breathing, on which account she was transferred to the Blegdam Hospital 
for respirator treatment. 

1/7: Complete symmetrical paralysis of the lower extremities, aboli- 
tion of all reflexes, and very pronounced hypalgesia. Considerable impair- 
ment of the muscular power of the arms, with abolition of the reflexes here, 
and distinct hypesthesia. Now, also peripheral facial paralysis on the 
right side, and some rigidity of the neck. 

2/7: Paralysis of the sphincter ani. 

Beginning improvement about 2 weeks later. 

29/8; The patient is able to walk fairly well in a go-cart, but she still 
has paresthesias of the feet. 

10/10: Discharged from the hospital. Remnants of the right facialis 
paresis. Muscular power of the arms normal, but reflexes weak. Muscular 
power of the lower extremities still a little impaired; reflexes weak: 

Reexamination, on 4/2/43: Feeling well; still a very slight distortion o 
the face; gait normal — she has been able to walk up to 20 km at a 
stretch. 

No muscular atrophy, reflexes normal. 

Spinal fluid, 30/6: Pressure 330/140, slightly increased albumin and globu- 
lin values (alb. 20, glob. 1 — 2), 16/3 mononuclear ce s. 
Wassermann negative. 

» » 3/7: Pressure 250/130, albumin 10, globulin 0, 3/3 mononuc- 

lear cells. 
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Experiment: The spinal fluid obtained on 3/7 was used for in- 
oculation of the following animals (shortly after its withdraws ). 

1 rabbit: 1 cm 3 inlracerebrally. 

l » Instillation in the eyes after corneal scarification. 

0 mice: 0.03 cm 3 inlracerebrally. . 

All the inoculated animals remained well during the following mont is. 


Patient No. 2. Man, aged 23. 

In spring 1940, lymphogranulomatosis was diagnosed, for which 
he was under treatment in the Radium Station, Copenhagen, 29/8 
13/9, 1910. 

30 / 9 : Paresthesias in various parts of the body, feeling very weak 
During the following days the weakness of his legs was increasing, and he 
had tingling paresthesias of the hands and arms, a little later, of the legs 
too. On 2/10 the patient was able to walk only with the support of two 


canes. 

Up to this point of lime there had been no elevation of the temperature. 

3/10: Admitted to the Helsingor Hospital. Temperature 37.3°. Pha- 
ryngeal reflexes apparently absent. Muscular power equally impaired in 
all four extremities, and tingling paresthesias still present. The pareses are 
symmetrical, incomplete, more pronounced dislally; tendon reflexes ab- 
sent. No rigidity of the neck or back. Sensibility apparently lowered on 
the lateral aspects of the right leg, otherwise normal. 

7/10: Difficulty in voiding. Muscular weakness of the arms increased, 
and now there is almost complete paralysis of all four extremities. Now the 
surface sensibility is slightly lowered, the deep sensibility markedly im- 
paired. 

14/10: Paresthesias of the hands still present. 

10/10: Beginning difficulty in breathing, giving an impression of para- 
lysis of the diaphragm. 


17/10: Admitted to the Blegdam Hospital, and placed at once in the 
respirator. Profuse secretion of mucus from the upper respiratory passages 
(suction drainage applied). He is cyanotic and has a cold sweat; he is un- 
able to cough. Sensibility now markedly impaired (prick, touch). 

1S/10: The patient dies suddenly at 9 a. m. after a total of about 19 days 
or illness — pneumonia (?), respiratory paralysis. 

The temperature remained normal until 10/10: then it kept at a level of 
between 37° and 38° until 17/10. 

On admission to the Blegdam Hospital on 17/1 0 . it was 37.2°- on 18/10 
in the morning, 38.7°. 


Spinal fluid, 15/10: 5/3 mononuclear cells, albumin > 30, globulin > 3 
Tliroat culture, 18 / 10 : Growth of pneumococci, Type 17 .- 

Am P*y ; Confluent hypostatic pneumonia of both lower lobes No 
glands. C ° P1C ° f ] ^°^nulomatosis in the lungs, spleen or lymph 
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Cultures from the heart’s blood and spleen: No growth. Cultures front 
the spins.! cord: Growth of pneumococcus Type 17. 


Microscopic Examination: 


Lungs: In large areas the alveoli are filled with exudate. No micro- 
scopic signs of lymphogranulomatosis in the lungs (nor in the liver or spleen). 

Spinal Cord: Moderate degeneration of medullary sheaths and some 
increase in glia cells. 

Posterior Nerve-roots: Pronounced degeneration of the medullary sheaths 
With fraying. In some areas the axis cylinders have undergone destruction 
too. 


Spinal Ganglia: Considerable medullary sheath degeneration.' The 
nerve cells contain a great deal of pigment. Gallocyanin staining reveals 
dust-like, bluish granules everywhere in the cytoplasm outside the heaps 
of pigment. Many nerve cells have under one des ruction and in the 
capsules in which they were located, deteriorating mantel cells. are 
seen together with leucocytes and indistinct cell lar debris. 

Microscopic Diagnosis: Polyradiculitis. (sjgned B j Wimtrup , 


Animal Experiment: After the autopsy the spinal cord and nerve- 
roots were placed in refrigerator ( — 16°). 

21/10: The spinal cord is ground with sterile sand and the suspension 
is centrifuged lightly. A part of the supernatant fluid is injected infra- 
cerebrally into 7 mice and 4 young rabbits (weighing 1000 g). The next day 
the rest of the supernatant fluid is filtered through a Seitz filter, and inject- 
ed intracerebrally into 2 rabbits and 8 mice. Two of the rabbits died after 
5 days and autopsy showed intracranial hemorrhage. All the other inocu- 
lated animals remained well. 


Patient No. 3. Girl, 7 years old. 

Past history of good health. 

On 26/11/40 she complained of pains in her knees, hips, shoulders and 
elbows. She went to school, but she fell down several times on her way to 
school. The pains increased during the d^y, and next morning she was 
unable to stand on her feet, and she had difficulty in using her arms. 

27/11: Admitted to the hospital. Moderate rigidity of the neck and 
back; abdominal reflexes absent. The lower extremities are fraccid and she 
is unable to raise them; tendon reflexes absent, but sensation for pain nor- 
mal. She is able to make small rotating movements with the right arm, 
and the left arm can be flexed a little; otherwise both upper extremities 
are diffusely paretic. Reflexes cannot be elicited; sensation for pain nor- 
mal. Temperature 37.8°. 

28/11: When she drinks the fluid runs out through her nose. There 
appears now to be an extensive hypalgesia. She has some difficulty in 
coughing. Slight facial paralysis on the left side, especially at the mouth, 
difficulty in swallowing. 
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Temperature now 38.4”. No dyspnoea, but the respiration is of the 

' ' sO/tb Uriablc to cough; large amounts ot loamy fluid have accumulate 

^ iSSSS of pneumonia; scattered ronohi. 

Pt. Sulfatliiazole. Oxygen tent. 


17 o’clock: Temperature 39.9°. Cyanosis; but the respiratory excursions- 

of the chest are good. . • , 

19 40 o’clock: The pulse suddenly becomes imperceptible, and the pati- 
ent dies a few minutes later, after about 4 days of illness. . 

Spinal fluid, 27/11: Pressure 120/90; albumin 10, globulin 0; mononuclear 
cells 1/3; sugar 58 mg %. 

\ t, 29/11: Cells 1/3. No other examination made. 

Cultures from the larynx, 30/11: Growth of pneumococci. Type 14. 

Autopsy (only partial): Spinal cord together with ganglia and nerve- 
roots removed from the 5’ cervical vertebra to the 3’ lumbar. 


Microscopic Examination: 


In sections from the thoracic intumescence the posterior funiculi show 
groups of swollen nerve fibers with degeneration of the medullary sheaths. 
There is moderate oedema, but no round-cell infiltration. The oedema is 
pronounced round the large motor cells of the anterior horns; most of these 
cells are swollen and show chromatolysis, here and there with eccentrics 
location of the nucleus. No glia proliferation. 

Sections from the lumbar part oj the cord show some groups of fibers with 
medullary sheath degeneration, and there seems to be a slight increase in 
glia cells. No inflammatory infiltration round the blood vessels within the 
cord. 

Sections from the nerve-roots show marked hyperemia and, here and 
there, accumulations of lymphocytes. A great many of the medullary- 
sheaths have undergone degeneration, and it is possible to demonstrate 
that these degenerated medullary sheaths extend into the spinal cord 
where they gradually turn so as to appear in cross section. 

The ganglia show pronounced hyperemia, and the structure of the 
nerve, cells is very indistinct. The Nissl substance presenting dusty dege- 
neration, and there is an accumulation of pigment in the cytoplasm. A 
& ood mari y mononuclear cells are seen here and there interstitially. 

The leptomeninges show here and there an accumulation of lympho- 
cytes. 


(signed 


Microcoscopic Diagnosis: Radiculo-meningomyelitis. 

Yimtrup and Erna Christensen). 

nn ioH7 l <i EX » ri ? em: Immedialel l’ ^ter the withdrawal of spinal flui 
The r i %VaS in;,eCted intracer ebrally into 1 rabbit and 10 mic 

-HSt“rS^™/r CraniaI “ age - T " e mice 
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On autopsy the spinal cord Was removed together with the appending 
ganglia and nerve-roots. These structures were ground with sand under 
sterile precautions, and the suspension filtered through a Seitz E. K. filter 
The filtrate, which was found to contain no bacteria, was injected 
intracerebrally into one macaco monkey about 3 cc. superficially in the 
parietal region and 1 cc through a deep stab in the cerebrum. The 
monkey remained. Well during the following months. 


Patient No. 4. Man, 50 years old. 


Past history of good health except for an attack of colicky pain in the 
abdomen in June 1941. In the beginning of July 1941 he had an attack of 
angina, and on 18/7 he had paresthesias, starting in the lumbar region 
and radiating down over the posterior aspects of the legs, to the toes; at 
the same time, he had similar sensations in the arms. There Was no real 
pain, but the musculature was tender to pressure. The paresthesias were 
described partly as numbness, partly as tingling. In the following days he 
had a .new attack of colicky pain in the abdomen under the right curvature. 
He was then feeling very tired and poorly, and he felt as if his tongue was 
swelling. His voice became hoarse and weak, and it was increasingly dif- 
ficult for him to stand on his feet. 


22/7: Admitted to surgical clinic, where the following findings were 
noted: Tongue deviating to the right; difficulty in swallowing and speaking; 
increasing muscular weakness; complaints of paresthesias of the arms and 
legs: hypalgesia of the palms and soles. No elevation of the temperature 
24/7: On special neurological examination the following features were 
noted: Bilateral facialis paralysis; no rigidity of the neck and back; diffuse, 
symmetrical incomplete paralysis of the upper extremities, involving 
especially the dorsal flexors of the wrists; pronounced paralysis of the 
flexors of the knees; hypesthesia and hypalgesia of the feet and distal half 
of the legs; tendon reflexes moderately active. 

25/7: Commencing respiratory insufficiency, on which account he was 
transferred to the Blegdam Hospital. 

On admission here, the patient is exhausted, but not dyspneic or cya- 
notic. Pharyngeal reflexes cannot be elicited; voice aphonic; swallowing 
free; all facial muscles paretic. Movements of •the eyes free. 

There is now a slight rigidity of the neck and distinct rigidity of the 
back. 


Auscultation of the lungs and heart: No abnormality. 

Respiration chiefly abdominal, though with distinct function of the 
thoracic respiratory muscles. Hypesthesia and hypalgesia distally to the 


costal margins. Abdominal reflexes absent. 

. The arms can be elevated only with difficulty. There is marked, diffuse, 
symmetrical reduction in the power of all the muscle groups, especially the 
extensors. Extensive hypesthesia and hypalgesia. Biceps and triceps 
reflexes present; brachioradialis reflexes absent. The legs cannot be 
elevated; pronounced symmetrical reduction in the power of all the muse o 
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groups, but DO total paralysis ot any group. Extensive hypesthesia and 

hvpalgesia. Reflexes cannot be elicited. _ eJ . nf ui. 

The patient died suddenly 8 hours after admission, on te y 
ness, without any sign of respiratory insufficiency. 

The temperature was normal throughout the course of his illne . 

Blood pressure, 24/7: 140/90. ...... . o.'mnnn 

Spinal fluid,* 24/7: Pressure 130/100; albumin 40, globulin 1—2, mono- 
nuclear cells 6/3. 

Electrocardiography, 25/7: No abnormality. . 

Autopsy: No sign of pneumonia. Pronounced fibrous changes in the 
myocardium. Coronary arteries atheromatous, especially the anterior 
descending branch. Otherwise no macroscopic abnormalities except for 
some hyperemia round the nerve-roots and spinal ganglia, especially in the 
lumbar region. 


Microscopic Examination: 


The cerebral cortex shows no abnormality besides hyperemia. 

The basal ganglia of the brain are the site of very marked hyperemia, 
here and there with extravasation of red blood cells. Here the nerve- 
cells show some effacement of the structure of the Nissl substance and 
indistinct cell contours. 

Sections from the lumbar intumescence show degeneration of the medul- 
lary sheaths in the posterior funiculi, just medially to the posterior horn. 
The lateral fasciculi show degenerated medullary sheaths superficially. 
There is a rather pronounced pericellular oedema in the grey matter, espe- 
cially round the nerve cells in the anterior horn. These neurones are swollen, 
showing chromatolysis and eccentric nuclei. No round-cell infiltration of 
the grey matter or elsewhere in the cord, but focal accumulation of lympho- 
cytes in the meninges. 

The nerve-roots show pronounced hyperemia; moderate medullary 
sheath degeneration in the posterior roots. The spinal ganglia from the 
lumbar region are markedly hyperemic, showing extravascular leucocytes 
as well as several mononuclear cells. Some of the nerve cells are well pre- 
served; others show degenerative changes with large amounts of pigment 
in the peripheral crescent, dusty degeneration of the Nissl substance and 
some shrinkage, while wmantel cells# predominate towards the wide space 
round the cells. - 


Microscopic Diagnosis: Polyradiculitis or radiculo-meningomyelitis. 
(Signed: B. J. Vimtrup and Erna Christensen.) 

Animal Experiment: „ On autopsy the central nervous system was re- 
moved and divided into three specimens from which emulsions were made 
y grinding with sand. Each of these emulsions was centrifuged lightly 
and the supernatant fluid Was used.for injection. .Filtration through a bac- 
S? !! e !' wa ® °™ tted ’ ®° as t0 avoid any lass of a possibly demonstrable 

w;a i y 'T mjectl0n fluids were not steriIe ; cultures f rom them 
shoued scanty growth of staphylococci and streptococci. 
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Specimen 7, nerve-roots and spinal ganglia. On 27/7 the following ani 
mals were inoculated: 

a) X macaco monkey, 2 cm 3 intracerebrally. 11 remained well. 

h) 7 mice, 0.03 cm 3 intracerebrally. Of Ihese mice 3 died in the follow- 
ing days of purulent meningitis, while the 4 remained well. On 7/8, 2 of 
the surviving mice were killed; their brains, which looked normal, were 
emulsified and injected intracerebrally into 5 mice, which all remained well. 

c) 2 rabbits and 1 guinea-pig, 0.5 cm 3 intracerebrally. The rabbits died 
in the following days of purulent meningitis; the guinea-pig presented no 
symptom whatever. 

Specimen 11 , spinal cord. No take was obtained by intracerebral inocu- 
lation of 1 rabbit, 1 guinea-pig and 7 mice. 

Specimen 111 , medulla oblongata. No take was obtained by intracere- 
bral inoculation of 1 rabbit, 1 guinea-pig and 5 mice. 


Paticitf Ho. 5. Man, 28 years old. 

Past history of good health. In the beginning of September 1940 he 
had an dnfluenzan-like attack of illness with fever and headache. 

7/9: Numbness and tingling sensations of the right lower extremity, 
with impairment of the muscular power. Next day he had similar sym- 
ptoms in the right upper extremity. These symptoms got worse during the 
following days. 

On the night of 9/9, increasing weakness and paresthesias of the left 
lower extremities, together with beginning symptoms in the left upper 
extremities. 

9/9; Admitted to the Blcgdam Hospital. On admission no particular 
exhaustion , but, some rigidity of the neck and back. Kernig’s sign positive. 
During the following day and night the pareses developed into a symmetri- 
cal, incomplete tetraplegia with lowered sensibility but without definite 
absence of reflexes. No cranial nerve paresis, limbic to void. 

11/9: Increasingly exhausted. Now difficulty in breathing has appeared 
too, and the patient is drowsy and cyanotic, nnable to expectorate on 
coughing. Auscultation now reveals signs of pneumonia. 

Rx. Sulfathiazole. 

Placed in respirator. 

12/9: Exitus in the respirator, after 7 days of illness. o 

The first two days in the hospital the temperature kept between 3/ 
and- 38°; after that, it rose. 

Spinal fluid, 9/9: Clear; albumin 10, globulin 2. 

16/3: Mononuclear cells; sugar 42 mg %. 

11/9: Clear; pressure 180/140; albumin 30, globulin 3, mono 
nuclear cells 10/3; sugar 44 mg %. 

Culture from the larynx, 1 1/9: Growth of pneumococci, Type 19. White 
blood count, 11/9: 20300, with 85 % neutrophil leucocytes. 
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AutopS y (Dr. B. J. Vimtrup): Tlie central nervous system is removed 
tocethe/with ganglia. No macroscopic abnormality besides hyperemia 
£ £££& tl» rigM tag, «.e middle and taer lobes show con- 

fluent areas of fibrinous bronchopneumonia. In a specimen from this pr 

cess the presence of pneumococci, Type 19, is demonstrated. 

In the heart the left ventricle shows a couple of streaky extravasations 
of blood beneath the endocardium, corresponding to the bundle of Hiss- 

Tawara. 


Microscopic Examination: 

Sections from the cervical spinal cord show accumulation of lymphocytes 
round the nerve-roots , in the perineurium and endoneurium. Correspond- 
ingly, the nerve fibres in the anterior and lateral fasciculi are sm ollen and 
staining poorly. Kulschitsky stain shows medullary sheath degenera- 
tion. 

The leptomeninges show round-cell infiltration that can be followed into 
the anterior medial fissure and in round the blood vessels in the central 
canal, where the blood vessels are surrounded by cuff-like infiltrations. On 
the anterior surface of the' medulla oblongata, at the level of the respiratory 
center, the leptomeninges are likewise infiltrated slightly with round-cells, 
here and there, whereas the nervous tissue itself is not involved. Sections 
from the thoracic spinal cord present the same features. 

Microscopic Diagnosis: Radiculo-meningomyelitis. (Signed: B. J. 
Vimtrup.) 

Animal Experiment: The spinal fluid obtained on 9/9 was used half- 
an-hour after its evacuation for intracerebral inoculation of 1 rabbit (I), 
which was given a dose of 1 cm 3 , and 10 mice that were given an intra- 
cerebral injection of 0.03 — 0.05 cm 3 . Of the mice, two died of this operation. 

On 19/9, rabbit I, which presented no symptoms whatever, Was killed. 
The brain was removed under sterile precautions, emulsified and filtered 
through a Seitz filter. Rabbit II was given an intracerebral injection of 1 
cm 3 of this filtrate. 


On 1/10 and 14/10 the same experimental procedure was repeated 
(Rabbits III and IV). These animals all remained well throughout the obser- 
vation period (in the case of Rabbit IV it lasted a couple of months). 

On 19/9: Of the surviving S mice which had been inoculated on 9/9 — 
they were all »well» at this point of time — 4 were killed (the remaining 4 
mice kept being symptom-free). The brains were removed under sterile 
precautions and emulsified. Then 8 mice were inoculated intracerebrally 
with 0.05 cm 3 of the emulsion. On 1/10 and 14/10 the same procedure was 
repeated on two new groups of mice, all of which remained well. 

.° n autopsy ’ ° n 12 / 9 “ the da J- tke' patient died — the entire spinal 
cmd was removed together with ganglia from the medulla oblongata to the 

Tl S3nd and SterHe S3lt S0]uti0n ' Seitz Oration was 

and on tt 1 t0 be glV6n llp ‘ The emuIs5on was centrifuged lightly 
d, on the same day, inoculated into 22 mice, 2 rabbits and 3 ferrets. The 
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inoculations were carried further as shown in the diagram below. In no 

instance did this treatment result in symptoms that could be internreled 
as »takesi>. ■ 


Emulsion of Nerve Tissue from Patient No. 5 employed for Intracerebral 

Inoculation. 


12 mice— 12/9 
8 died immediately after the 
injection 

6 died within 24 hours 
1: universal 7 

4 convulsions 

5 M 5M 

4 4 4 4 4 1 

2M4M3M 5M5M4M 

4 

3M 

Glycerine exlrakt of nervous tissue injected intracerebrally into 
2 rabbits 

R = rabbit, F = ferret, M = mouse. 

a) transitory functional impairment of the left forepaw and right 
hind paw; well on the 11’ day; surviving 11 months. 

b) after a few days, functional impairment of the right porepaw and 
rigt hind leg, with »wobbly» gait. Killed on the 8’ day. Emulsion of 
the brain injected inlracerebrally 7 into two other ferrets that remained 
quite free from symptoms for 11 months. 


2 R— 12/9 

4 \ 

GR 7M 

x/ 4 4 

1R 3R 3M 

4 ^4 
3R4M4M 


3 F— 12/9 
1 ?) 2 b) 3 

4 

2 F 


16/9 


So the outcome of our experiments on demonstration of a virus, 
for which a total of 201 animals were employed — 157 mice, 34 
rabbits, 5 ferrets, 3 guinea-pigs and 2 macaco monkeys turned out 
completely negative. This outcome appears to lend some support to 
the view 7 concerning the etiology of polyradiculitis that has been 
advocated particularly in recent years, namely: that acute poly- 
radiculitis is not due to an infectious agent. 

In his recent monograph, Pette (1942) has enumerated various 
factors going against an infectious etiology: 

1. The deterioration of nerve fibers characteristic of acute pol} 
radiculitis is not seen in other virus infections of the central nervous 
system — poliomyelitis, epidemic encephalitis. This is quite true, 
but it should be kept in mind that so far it has not been possil) e 
with certainty to establish. the virus characteristic of the so-cal!e 
epidemic encephalitis (v. Economo). 
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2. In comparison to the findings in the virus diseases mentioned 
here, the injury to the nerve cells in acute polyradiculitis is minimal. 

3. In polyradiculitis the inflammatory reaction is slight. 

4. The symmetrical distribution of the pareses in polyradiculitis 
does not speak in favor of an infectious origin and forms a striking 
contrast to the findings in a greater majority of poliomyelitis pati- 
ents. 

5. The not infrequent exacerbations encountered in cases of 
polyradiculitis are never seen in the aforementioned virus infections 
of the central nervous system. 

Finally, it is mentioned that no virus has been demonstrated in 
the animal experiments with inoculation performed so far. 

Hence the experiments of this kind that have been reported 
hitherto are very few and, as far as we know, comprise merely a 
few animals, the outcome of our experiments will be entitled to 
some interest and be of some significance, as it goes against the 
hypothesis that acute polyradiculitis (radiculo-meningomyelitis) 
of the Landry type is of infectious origin. 

We quite realize, however, that our experimental results do not 
go decisively against such an assumption. For one thing they 
are too few in number — and this applies in particular to the 
experiments on monkeys. In the next place, it is conceivable that 
in the animals here employed it requires the interaction of two fac- 
tors to obtain a »take» — the virus in question and a state of insuf- 
ficiency of some sort or other, possibly a »hypovitaminosis». 

Whether the disease may be due to an allergic reaction in the 
central nervous system — a view that is advocated strongly by 
Pette will have to remain an open question, as the histological 
examination of the nervous system of the present patients gives 
no information about this possibility. 


Summary. 

An account is given of 5 cases of typical acute polyradiculitis 
(radiculo-meningomyelitis), 4 of which terminated fatally. A detail- 
ed abstract of the case histories is given together with a description 

of the autopsy findings and the histological examination of the ccn- 
tral nervous system. 
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Spinal fluid from these patients or emulsions prepared from 
various parts of the central nervous system are employed for 
intracerebral inoculation of 201 animals — 157 mice, 34 rabbits, 
5 ferrets, 3 guinea-pigs and 2 macaco monkeys — without any in- 
stance of successful transmission of this disease. 

In conclusion, a brief mention is made of other factors suggest- 
ing that acute polyradiculitis is not of infectious origin. 
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With the recent increased use of apparatuses (producer-gas 
sets, charcoal stoves) which produce carbon monoxide (CO) there 
is a growing demand for a method whereby the content of carbon- 
monoxide haemoglobin can be determined with rapidity and with 
sufficient certainty. 

In the daily clinic, too, it is of importance when estimating the 
prognosis and instituting treatment. It is of great importance 
to know whether or not the excretion of COHb proceeds slowly, 
and whether e. g. deranged sensorium or insufficient circulation is 
due to a still existing intoxication or the consecpiences of such in- 
toxication, and this can he found out only by determining the COHb. 

This cannot he done by means of the methods employed in 
forensic medicine, which arc qualitative and may lie employed for 
the purpose of ascertaining the presence of CO-poisoning, hut they 
are useless for determining the grade. 

For many years we have had exact quantitative methods, for 
example van Slyke’s and Sendroy’s gasometric analysis (I) (2), but 
they require some practice in gasometric technique, for which rea- 
son they are not much used in the clinic. 

men in the beginning of 1940 Norwegian (3) and Swedish (4) 
methods appeared, for which it was claimed that they combined 
accuracy with simplicity, we found it essential to test them. 
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We have therefore Jested })lood samples containing various 
quantities of CO by means of van Slyke’s, Wennesland’s and Wolff’s 
methods. 1 . . 

Van Slyke and Neill’s method (1), which is the earliest, is car- 
ried out in van Slyke’s gasomet ric apparatus and consists in expel- 
ling all the gases of the blood by shaking the. blood in a vacuum 
in an acid solution of potassium ferricyanide' Oxygen and 
carbon dioxyde arc absorbed and the pressure of the remaining 
carbon monoxide -j- nitrogen is measured, whereafter a constant is 
deducted for the nitrogen. The method was carried out as described 
by van Slyke and Neill. 

Wennesland’s method (3) is based upon the fact that carbon 
monoxide reduces palladium chloride to free palladium, which lies 
like a thin layer on the palladium-chloride solution. 

To make the analysis two Erlenmeycr flasks are connected by a 
short length of wide rubber tubing. A known quantity of palladium 
chloride is placed in one, the blood in the other. The haemoglobin 
is converted by' sulphuric acid, whereby oxygen and carbon mon- 
oxide are expelled. The sample stands for 18 hours or is placed in a 
rotating apparatus for 1 hours, whereafter the remaining quantity 
of palladium chloride is determined. (In the present work the ana- 
lyses were made by allowing the samples to stand for 18 hours.) 

For details the reader is referred to the original work. 

Wennesland’s technique suffers from a defect which, at the 
higher concentrations, will presumably' have the effect that the 
results obtained are too low, for he adds the sulphuric acid before 
the two flasks arc connected, thus providing a possibility for some 
of the carbon monoxide to escape. The relative importance of this 
source of error may presumably be reduced by measuring the blood 
under water and thereafter allowing the sulphuric acid to rundown 
the side of the flask, carefully avoiding any shaking, before the flasks 
are connected, whereafter they should be shaken vigorously. 

For the purpose of trying to avoid this error altogether wc tried 
measuring the sulphuric acid in dwarf tubes placed in the flask and 
shaken out only when the system was scaled. This method, lion ever, 

1 Tests with van Slyke’s and NVenncsIand’s methods were made by Eslhci 
Amm midsen in the Rigshospitnl’s Department 13, and we thank I to 
E. Warburg, M. D. tor kind pennission to do so. Those with Wo 111 s n 
were made by Aagc Grut in the laboratory of the Factory Directorate. 
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had the drawback that air bubbles sometimes formed inside the 
dwarf tubes, so that not all the air came into contact with the 
palladium-chloride solution. 


Table 1. 


Sample 

No. 

’ 

AVcnncsland 

Van Slyke & Neill 

With dwarf tubes 

Without dwarf 
tubes 

Vol. % 

Hb % 

Vol. % 

Hb % 




6 05 

32 6 

6 03 

32 5 

6 58 

35.5 

1 

6 09 

32.9 

6.34 

34.2 

6.46 

34 9 


5.71 

30 8 

6.41 

34 6 




5.17 

27.9 

4S8 

26.4 



2 

' 4.31 

23 3 1 

5.39 

20.1 




3.91 

21.1 1 

5.62 

30.3 




The Hb % calculated according to Haldane’s standard. 


Table 1 shows the values obtained with and without the dwarf 
tubes and it will be seen that no better results are arrived at with 
the said modification of the method, but that in fact — as in the 
case of the samples marked 1 — one often achieves decidedly 
lower values, presumably because part of the carbon monoxide is 
confined in the dwarf tubes. 

Consequently, we elected to employ the method as described by 
Wcnnesland, great care being observed not to mix sulphuric acid 
and blood before the system is closed - as the colour of the blood 
changes from red to brown when the haemoglobin oxydises, this is 
relatively easy to control - and the degree of accuracy attained is 
presumabJy high enough for clinical purposes. If the method is to 
e employed for carbon-monoxide capacity determinations or for 

^ “° n ° f n am ° UntS ° f Carb ° n monoxi ^ ^ the 
blood, it will presumably be necessary to use a spcchllv dwinno i 

apparatus to permit of the addition of sulphuric acid aft cf the flasks 
are connocted. ,vith no chance of enclosed spaccs^W^S, 

^r pariso r ,vith van siykc ^ 
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Liu (2)]. The reasons have not been cleared up, hut the results are 
doubtless sufficiently accurate for clinical use. 

Wolff’s method (4) in principle is based on a fact originally 
observed by Hartridge (6), that oxyhaemoglobin coagulates more 
readily in heat than does. CO-Hb. 

Wolff tested various temperatures and hydrogen-ion concentra- 
tions and eventually selected 55° and P H : 5.0—5.3 as the most 
suitable. The method is described as follows: 

Dilute 1 ml. blood with 4 ml. water. To 1 ml. of this 20 per cent, 
solution add 4 ml. buffer solution. Allow the mixture to stand 
exactly five minutes in a water-bath at 55°. Centrifuge after immed- 
iate cooling and compare the liquid above the precipitate with two 
standard liquids, one intended for daylight, the other for artificial 
light. The standard artificial-light solutions are prepared from 

cobalt nitrate, of which a ™ solution is stated to correspond to 50 % 
COHb, a ™ solution to 25 % COHb, and so on. 

The daylight standard is prepared by diluting the aforesaid y 

cobalt nitrate solution with — uranyl acetate instead of water, thus 

10 

m 

giving a more yellowish solution. As regards cobalt nitrate a — 

solution corresponds to 50 % COhb, a ™ to 25 % COhb, and so on. 

In certain respects we modified Wolff’s technique; the two init- 
ial pipette transfers are replaced by one, for we add 0.2 ml. citrated 
blood direct to 0.8 ml. H 2 0. By this means we avoid a manipulation 
that might cause the loss of some CO, and in addition one can use 
ear blood direct. Furthermore the samples were compared with 
the daylight standard in both daylight and artificial light, and with 
artificial-light standard in articifial light, and the average of the 
values found were employed. This procedure was adopted because 
the daylight standard, even in artificial light, gives better colour 
agreement than the artificial-light standard at the low COHb per- 
centages. 

However, it often happens that at one of the readings the colours 
agree so badly that one can only use the other two. On the w hole 
these colour concordances are the Achilles’heel of the method, as 
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the personal factor is unavoidable when the colours do not agree 
completely. At any rate, one cannot manage with one standard. 
The source of artificial light is a daylight bulb, and as a backgiound 
a sheet of white paper illuminated by direct daylight or by day- 
light bulb, this arrangement presumably being one that can be 
reproduced unchanged from place to place, whereas tubes held up 
to an ordinary electric bulb would have a most heterogenous light 
source. 

Finally, we omitted Wolff’s addition of sodium hyposulphite to 
the liquid before reading. It is true that this addition makes the 
colour stronger, but at the same time it acquires a bluish tint which- 
does not agree with the standard colour. 

By means of our procedure the artificial-light standard cor- 
responded to the daylight standard, so that artificial-light standard 

with ™ cobalt nitrate like the daylight standard corresponds to 
2 

50 % COhb, — to 25 %, and so on. 

4 

As regards the various sources of error contained in the 
method we have examined the question of how closely the various 
experimental conditions (temperature, heating time, buffer P H ) 
should be adhered to, and of whether the theoretically necessary 
manipulation under paraffin oil makes any difference to the result. 


1. Effect of Walcr-bath Temperature. 

Table 2 shows the effects of varying temperature on blood 
samples with various COhb contents. 


Table 2. 



53° 

54° 

55° 

55.5° 

57 c 


100 


S8 


78 

Vp 

0 s * 

63 

48 

44 

46 

25 

.CJ 


30 

31 

34 


o 

u 


20 

19 

14 




8 

9 

9 




9 

6 





' 3 

0 




t0 55."+ SOen that f K diffcrence bct " , ecn 11, e values on hcatin 

erence if fl !nsl S nl! | c; ™t, whereas there is a considerable difl 
erence it the variation is ± 2°. The 5’5°’shn»m i w r n 
fully adhered to. hould lher efore be care 



Colour intensity. 
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2. Effects of Heating Time. 

The samples were heated for 0—15 minutes, but otherwise 
treated in the usual manner. After centrifuging the liquid above 
the precipitate is of course of a deeper colour i n the unheated 
samples than in the heated ones, as the former contain both oxy-and 
carbon-monoxide haemoglobin. The colours were compared with 
the standard and the values arrived at placed in Table 3. 

Accordingly, only those values that correspond to five minutes 
heating time indicate the true COHb content. 

Arranged in a coordinate system we get the following curve 
(Fig. 1) for the heat precipitation of carbon monoxide -f oxy- 
haemoglobin: 


Heat precipitation of COHb -f 0. t Hb. 



Time in minutes 
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Table 3. 



The values of the ordination (colour intensity) are obtained by 
comparing the samples with the standards in the ordinary way. Of 
course only the 5 minute ordination (Colour intensity of samples 
heated for 5 minutes) represents the carbon monoxide content of 
the sample. At the high COHb percentages there is — in confor- 
mity with the theoretical presupposition of the. method — only 
little precipitation from heating for six to seven minutes, whereas 
60 to 80 per cent, of the oxyhacmoglobm is precipitated after three 
minutes, as the other curves show. On the other hand, all the oxv- 
haemogiabin does not seem to have been precipitated after five 
minutes, as with the medium COHb contents there is a fall 
that continuously passes the five-minute ordination. This can 
scarcely other then that after five minutes one actually reads 
COHb + part of the oxyhemoglobin. This is also to be seen from 
the fact that there is a change of colour it sodium hyposulphite is 
added to the solution after the five minutes’ healing. Thus theory 
t callj we must expect unduly high values from the method when 

l Trr,T lmcm °8 I ° i ™ percentages are low or medium. 

exactly SmiZZ'^' * ^ / “"' S o/ "‘ C sttm P ks mml 


ui f U 


IV 


Molff states that his buffer has a P„ of 50 5 i , , ■ , 

responds to the calculated value For the I, off ° * h,cl> cor - 

values of 5.15—5 20 with n,„ „ , , . ' cls wc us< =d we found 
tion we found ** wtth this 

tions from 1 to 50 % COHb. C ° H ’ pcrc,!nla 8« with varia- 
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The Methods Compared. 

The blood of the samples came from people with carbon mon- 
oxide poisoning (motor-drivers using producer-gas sets, workers at 
repair shops for producer-gas sets, and a few cases of acute, nioie 
severe poisoning) and from normal blood artificially saturated with 
CO. When the latter is to be used for the preparation of samples 
with a low COHb content, a weak carbon-monoxide dilution must 
be employed in order to avoid getting so much physically combined 
CO that it binds the haemoglobin in the dilution blood. We there- 
fore employed a mixture of 98 % air -j- 2 % CO. Furthermore, 
for van Slyke’s method we used pure CO (not illuminating gas), 
and no volatile matter (oktylalcohol) was added to the blood. The 
sample was tested at once with Wolff’s method — the same after- 
noon, at the latest next day with the other two methods — and 
finally again with Wolff’s method. (Table 4, pag. 10), 

Finally, in seven analyses there were traces with Wcnnesland’s 
methods, and 0.1, 1, 2, 2, 3 and 5 % respectively with Wolff’s method. 
. In 18 analyses all three methods gave 0. 

The results are summarized in Table 5. 


Table 5. 


COHb 

Maximum deviations 

Average numerical deviations 

/O 

v.S.-Wenn. 

Wcnn.-Wo. 

v. S.-AYo. 

v. S.-Wcnn. 

AYcnn.-AVo. 

v. S.-AYo, 

0—10 

2 (13) 

4(35) 

3 (11) 

06 

o.s 

l.G 

11—30 

4 O) 

5 (7) 

4 (4) 

3 0 

2.1 

2.5 

31—50 

11 (5) 

11 (9) 

2 (4) 

76 

5.8 

1.3 

51 

5 (3) 

ca. 9 (2) 

11 (4) 

3 


8 


In Table 5 the figures in brackets represent the number of ana- 
lyses by means of van Slyke’s (v. S.), Wcnncsland’s (Wenn.) and 

Wolff’s (Wo.) methods. The deviations are shown numerically in 
COHb %. J 

If the values are arranged in a co-ordinate system (figs, 2 and 3) 
it will be seen that those arrived at by van Slyke’s and Wolff’s 
methods and by Wennesland’s method with values under 20 °/ 
COHb agree fairly well, whereas in the case of Wennesland’s 
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Table 4. 


van Slyke 

Wennesland 

Wolff 

99 

106 

91 

90 

89 


85 

80 


85 


78 

70 


75 


66 

.50 

53 


63 

48 

39 

50 

47 

40 

47 

41 

30 

40 

36 

2S 

38 

36 

33 



33 

32 


33 

31 


31 

36 


31 

30 


30 

25 


29 

31 

27 

23 

27 

27 

23 

23 

.21 

17 

17 

16 

16 

14 


12 

10 

10 

10 



9 

10 ' 


9 

6 


8 

6 

8 

7 

5 


8 

8 


6 

8 


5 

5 

6 

5 

2 

5 


3 

4 

4 

2 

4 


3 

4 

2 

6 


2 

1 

2 

1 

2 

2 

0 

0 


2 

2 

0 

1 

2 

0 


1 


0 

1 


0 

2 


0 



o 

2 
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method with values of over 20 % COHb about 5 % must be added 
to the figures in order to obtain the same values as with v. n 

Slyke method. 




COHb % (y. Slykes’s method). 
11 Acta med. scandinav. Vol. CXV. 
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The conclusion arrived at from the investigation is that the 
methode of both Wennesland and Wolff in the aforesaid modifica- 
tion are useful , for clinical purposes. Wennesland’s method has 
the drawback that it takes a long time, but on the other hand there 
is no personal factor in the result. Wolff’s method is rapid, hut the 
conditions must be observed very closely, and at the high concen- 
trations the colour agreement is not good. Both methods can he 
employed in any laboratory. For examinations requiring great 
accuracy the gasometric analyses must still be employed. 


Summary. 

Blood samples with varying contents of carbon monoxide haemo- 
globin have been tested by three methods. 1) van Slyke & Neill’s 
gasometric, 2) Wennesland’s titrimetric, 3) Wolff’s colorimetric. 
The latter method is modified somewhat. At values of under 20 % 
carbon monoxide haemoglobin there is good agreement; at higher 
values the figures obtained with Wennesland’s method are about 
5 % too low. 

Reference is made to the advantages and drawbacks of the 
methods. 
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Morbus Schaumann— Morbus Basedow. 

(Ein Fall von Morbus Schaumann mil Lokalisation u. a. in 
Glandula thyreoidea mit Hyperthyreose.) 

Von 

STEN OLDBERG. 

(Bci dcr Rcdaktion am 10. Juni 1913 eingegangen.) 


Die Krankheit, welche wir in Scluvedcn nunmehr Morbus 
Schaumann (M. S.) nennen, hat vide Namen gehabt, deren Ge- 
schichte nicht ohne Intcresse ist. »Names are good servants but 
bad masters)). Diese Sentenz wurde von Jonathan Hutchinson ge- 
pragt und kann gut fur die Krankheitsform gclten, die er als erster 
von alien beschrieb. Selbst benanntc er neue Syndrome oder ICrnnk- 
heiten nacli dem Patienten, bei welchemsiebeobachtetwurdeiumd 
brachte dadurch kaum Ordnung in die Nomenklatur. Im Jalire 
1869 beschrieb Hutchinson eine Krankheit, die er nach ebenerwahn- 
tem Verfaliren als »Mortimcrs Malady» bezeiclmete. Es war cin 
Patient mit sonderbaren Hautveranderungen auf der Vorderseite 
der Beine, an den Fingern und dem ein en Unterarm. Die Efflorc- 
scenzen waren blaurot, erholit, unregelmassig mit scliarfen Kanten 
samt giatter Flache und weder empfindlicli nocb sebmerzhaft. 
Ausserdem zeigte ein Finger des Patienten cine feste odematbse 
Geschwulst. Verf. bemerkte, dass der Zustand noch nach einom 
Jahre unverandert war, trotz verschiedenen therapeutischen Be- 
handlungsmetho d en . Im Sommer 1869 besuelite Hutchinson das 
damalige Kristiania und bekam dort einen Fall zu sehen, der mit 
semem eigenen gut ubereinstimmte. » Professor Boeck told 
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me that it was the only example of its kind that he had ever seen* 
Wie bekannt, ist der Name Boeck mit diesem Krankheitszustand 
fest verbunden. Die Elire kommt jedoch nicht dem ebenenvahnten 
(Carl William) Boeclc zu, sondern seinem Neffen und Nachfolger 
auf den Lehrstuhl, Caesar Boeck. Die Publikation des Letzteren 
erschien aber erst 1899. Zuvor hatte Besnier (1889) in guter t)ber- 
einstimmung mit Hutchinson seinen Lupus pernio beschrieben. 
Die Histopathologie wurde zuerst von Boeck geschildert, der die 
Krankheit »multiples, benignes Sarkoids nannte. Derselbe Ver- 
fasser wies darauf hin, dass ausser der Haut ebenso Schleimhaute 
und Lymphdriisen ergriffen werden konnen. Es zeigte sich aucb 
bald, dass Besnier's Lupus pernio und Boeck’s Sarkoid histologiscli 
identische Krankheiten waren. Der nachste beachtenswerte Fort- 
schritt wurde von Rontgenologen gemacht. Kreibich (1904) sowie 
Rieder (1910) fanden bei Lupus pernio und Morosoff (1908) bei 
einem Fall von Boeck’s Sarkoid charakteristische Skelettver- 
anderungen. In den Phalangen, gewohnlich an der Grenzezwischen 
Epiphyse und Diaphyse, entstehen blaschenformige Verdiinnungen 
und Lochbildungen, »Billettldcher». Jiingling hat spater diese 
Skelettveranderungcn eingehend studiert und ihnen den Namen 
Ostitis tuberculosa multiplex cystoides gegeben. 

Schaumann (1914) wies zuerst auf die allgemeine Ausbreitungs- 
tendenz der Krankheit hin. Dieser Verfasser betonte, dass die 
Hautveranderungen nicht obligat, sondern nur als ein zuweilen auf- 
tretendes Teilsymptom aufzufassen seien (Lupus pernio sine lupo). 
Von iibrigen Organen, die ergriffen werden konnen, erwahnte 
Schaumann das ganze iymphatische System, inkl. Milz, Leber und 
Lungen. Verf. konstatierte offenbare Ahnlichkeiten mit einer ande 
ren Systemkrankheit mit spezifischem Granulationsgewebe, Ljtu- 
phogranulomatosis maligna (Hodgkin). Der wiclitigste Unterschied 
war die^ Prognose, weshalb Schaumann die Bezeichnung Lymph 0 
granulomatosis benigna fur die neue Systemkrankheit vorschlug. 
Diese Terminologie entging jedoch nicht der Kritik und auf dein 
Derm atologkongr ess in Strassburg 1934 einigte man sici 

liber den Namen »Maladie de Besnier-Boeck». Dessen un 
geachtet anderte man wiederum im folgenden Jahre auf emem 
internationalen Kongress in Budapest diese Benennung zu Morbus 
Schaumann. In vorliegen der. Arbeit wird die Bezeichnung • 
angewandt. 
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1929 konnten Mylius und Schurmann die einheithche patho- 
logisch-anatomische Unterlage dieser Kranklieit angcben, die sic 
»universelie, sklerosierende, tuberkulose, grosszelhge H; yperplasieo 
nannten. Unabh&ngig von diesen Vcrfassern beschncb Hantsch- 
mann (1930) einige ahnliche Falle von »torpidcr Form disseminicr- 
ter Tuberkuiose». Die Kranklieit crregte in spiitcren Jahren grosses 
Tnteresse von verscliiedenen Seiten. Zahireiche kasuislische Bei- 
trage wurden geliefert unci man konnte sie in fast alien Geweben 
und Organen des Korpers naclnveisen; in Haul, Skelett, Knochen- 
mark, Muskulatur, Lymphdriisen, Milz, Leber, Urogenitalapparat 
und Lungen. Rechnet man, wic einige Autorcn (Waldenstrom, 
With u. a.) aus berechtigten Grunden getan liaben, aucli Febris 
uveo-parotidea zu ,M. S., kann man die Kasuistik erweitern mit 
Fallen, welche die Augen, die Spcichel- sowie Tranendrusen und das 
zentrale Nervensystem betreffen. Auch in den enclokrmen Driisen 
batman M. S.-Vcranderungen gefunden, jedoch so seiten, dass schon 
aus diesem Grunde dcr vorlicgcnde Fall cnvahnenswerl ist. 

Melirere Fade von M. S. enthalten Angaben uber Polyurie 
(Heerfort, Jersild, Levin, Lesne-Launay-See u. a.). Gewohnlich 
wurde dieses Symptom als Diabetes insipidus aufgefasst, (lurch 
spezifisches Granulationsgewebe in der Hypophyse oder im H} r po- 
tbalamus verursaclit. Tillgren hat einen Fall von Lupus pernio 
und Ostitis tuberculosa multiplex cystoides mit Polyurie bis zu 6 
Liter innerhalb 24 Stunden veroffentlicht. Bei dcr Sektion konnten 
typische Epiteloidzellherde ohne Nekrosc im Mittellappcn der 
Hypophyse konstatiert werden. Diese Epithcloidzcllhaufen waren 
■wie sonst im M. S.-Gewcbe melir oder wenigcr durch Bindegcwebe 
ersetzt. In einem von Schaumann’s Fallen fand Wahlgren iihn- 
liche Veranderungen im Hinterlappen der Hypophyse. Auch 
dieser Patient hatte Symptome von Diabetes insipidus gezeigt. 
Lundholm heohaclitete einen Fall von M. S., dcr nach einer mono- 
cytaren Meningitis wahrend des floriden Stadiums dcr Kranklieit 
das Bild von Simmond’s Kachexic darbot. Lctztercr Symptom- 
komplex blieb bestehen, trotzdem die Veranderungen in den Lun- 
gen und Lymphdriisen zuruckgingen. Nach Verabfolgung von 
Hypophysenpraparat trat fast vollstandige Restitution in weniger 
as emem Monat ein. Da man gefunden hat, dass die intrakranicllen 

licTba-Tl 1111 ^ 1 !^ 01 ^^ S ” besonders die Meningitis, sich hauptsach- 
um den Infundibulum lokalisieren, scheint die in Lund- 
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Jiolm’s Fall konstatierte Meningitis geniigend, um das beschriebene 
Kxankheitsbild hervorzurufen. Es ist moglich, dass der Mechanis- 
mus in cincm Teil der Polyurielalle derselbe ist. Es diirfte sons! 
sclnvierig sein, die Affinitat zwischen dem M. S.-Granulom und der 
Hypophyse zu erklaren. Die Patienten, bei denen die Speiclieldrii- 
sen im Prozess engagiert sind, leiden oft an ausgesprochener Troc- 
kenheit im Munde, der eine gerotete trockene Schleimhaut auf- 
weist. Es ist betont worden, dass aus diesem Anlass die Polyurie 
ibren Grund im Polydipsie baben kann. 

Ustvedt bat in diesem Zusammenhang einen Fall von Interesse 
veroffentlicbl. Er betraf eine 60-jahrige Frau, die im Marz 1929 mil 
den Symptomen eines Myxodems in das Krankenhaus eingelieferi 
mirde. Durcb Thyreoideamedikation trat Verbesserungein. Im Mai 
1937 erschienen kleine rote Flecken und Knoten an den Bcinen, 
welche vom Dermatologen als »miliare Form von Boeck’s Sarkoitb 
diagnostiziert wurden. Nacli Probeexcision der Haut fand man 
typiscbes Gra nu 1 omgcwcb e . Im Januar 1938 entstand empfind- 
licbe Schwellung der Parotis- sowie Submandibulardriisen aui bei- 
den Seiten und der Tranendruse auf dcr linken Seile. Der Augen- 
arzt konstatierte Conjunctivitis sicca, wabrsclieinlich sekundar 
durcb die berabgesetzte Tranensekretion vcrursacht. Pirquet- 
Reaktion war wiederbolte Male schwach positiv. Rontgen der 
Lungen im Februari 1938: »vcrkalkter Primarkomplex, rechtsseitige 
Hilusadenitis und ausserdem kleinfleckige Verdicbtungen in den 
•unteren Teilen des Lungenfeldcs, an Mylius-Schiirmann’s Krank- 
beit erinnernd». Rontgen der Hande und Fiisse zeigte: »Aufhellun- 
gen im rechten Radius wie bei Jiingling’s Ostitis cystoides». Ust- 
vedt ’s Fall ist eine scbone Illustration zur Vielfaltigkeit in der 
Nomenldatur und IGinik dieser Krankbeit. Von besonderem In 
tcresse ist, dass der Patient von Anfang an das Bild eines Myxodems 
darbot. Ustvedt vermutet in diesem Falle die Moglichkeit von 
»Sarkoid-foci»> in dcr Thyreoidea. Probeexcision wurde nicht gc 
maclit. Ein ahnlicber Fall ist von Stallard-Tait gescbildert worden. 
Bokstrom hat bei einer 49-jalirigen Frau M. S. mit gleicbzeitiger 
Struma und thyreotoxiscben Symptomen beobachtet. Er hall das 
Vorkommen von M. S.-Gewebe in Glandula thyreoidea fur nrog 
licb, dock fehlen Beweise. Im Jahre 1938 schilderten Spencer 
Warren einen Fall von M. S., der bei Sektion typiscbes Granulom- 
gewebe u. a. in Glandula thyreoidea zeigte. Klinisch konntenkeine 
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Thyreoideastorungen konstatiert werden. Die Verfasser machen 
darauf aufmerksam, dass dies der erste Fall ist, bei dem durch 
Sektion eine solche Veranderung nachgewiesen werden konnte. 
Ich babe in der Literatur keinen Fall finden konnen, bei dem intra 
vitarn konstatiert werden konnte, dass Glandula tbyreoidea vom 
M. S.-Prozess angegriffen war. "Oberhaupt ist somit die Lokalisa- 
tion von M. S. in den endokrinen Driisen wenig bekannt und die 
Symptome sind demgemass unklar. Wie aus den meisten relatierten 
Fallen hervorgeht und wie man nach der Art der pathologisch- 
anatomiscben Veranderungen envarten kann, scheint eine Hypo- 
funktion die Folge einer derartigen Komplikation zu sein. 

Tm Oktober 1941 wurde an der hiesigen medizinischen Abteilung 
ein Fall von M. S. gepfiegt, der von mebreren Gesichtspunkten aus 
interessiert. Es bandelt sich um eine 54-jabrige Frau, die friiher 
im grossen und ganzen stets gesund war. Seit wenigstens 15 Jahren 
litt sie an Augenbeschwerden in Form von brennendem Gefuhl 
und Rotung der Conjunctivae, die mit Borsaure und Zinktropfen 
behandelt wurden. Im Fruhling 1941 beobacbtete Pat. eine Struma, 
die seitdem in der Hauptsaclie unverandert war. Yon dieser Zeit 
an litt Pat. an Schwitzungen, Hitzegefuhl im ganzen Korper, 
fiihite sicb miide und wurde sebr mager. Sie bemerkte aucn, dass 
»die oberen Augenlider tiber den Augen bingen». Seit August 1941 
konnte sie iiber beiden Augen ein Paar feste Resistenzen unter dem 
oberen Orbitalrand fiihlen. Aus diesem Anlass besuchte Pat. die 
hiesige Augenpoliklinik. Dort wurde eine leichte chronische Con- 
junctivitis sowie doppelseitige Dacryoadenitis konstatiert. Man 
fand keine Zeichen von Iritis, auch nicht von Keratoconjunctivitis 
sicca. Auf Grand der chronisclien, bilateralen Dacryoadenitis 
vermutete man Systemkranklieit, weshalb Pat. zur medizinischen 
Abteilung iiberfuhrt wurde. 


Aus dem Status: Allgemeinzustand ziemlich gut. Pat. wirkt etwas 
angstlich und labil. Haut geschmeidig. Feinwogiger Fingertremor/- 
leichter Exopbtbalmus, Tacbycardie (ungefabr90perMin.). An der 
Stelle fur die Tranendriisen buchten feste, lobierte Resistenzen 
hervor. Glandula submaxillaris sin. moglicherweise etwa fester als 
normal. Lymphdriisen pathologisch niclit vergrossert. Thyreoidea 
massig diffus vergrossert mit ziemlich weicber Konsistenz; Isthmus 

Adlnom? U T^ gef f i h ? el rT S ^° SSen feSt6rei1 Partie ein genommen, 

denom? Pbysikabsche Untersuchung von Herz und Lungen ohne 
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Anmerkung. Rontgenuntersuchung der Lungen: »In beiden Lun- 
genfeldern eine massige kleinfleckige Zeichnung, Emphysem. Ver- 
kalkter Primarkomplex auf der linken Seite. Hilusschatten ver- 
grossert, besonders rechts. Art des Prozesses ungewiss». Vom Bauch 
nichts besonderes. Blutuntersuchung im grossen und ganzen nor- 
male Verhaltnisse. Weisse Blutkorperchen ca. 5000. W. R. negativ. 
Sternalpunktion niclits pathologisches. Pirquet-Reaktion positiv. 
Grundumsatz: +45, +46, +47 %. Mit Verdacht auf M. S. wurde 



Fig. 1. Glandula lacrimalis sin.: Epitheloidzellstuberkeln mit Riescnzellcn 
ohne deutliche kasige Nekrose. 


Probeexcision der Glandula lacrimales sin. gemacht. P. A. D. (Geller 
stedt): )>Aiypische Tbc. Die Probe besteht aus einem Tranendrusen 
teil, der von zahlreichen Epitheloidzelltuberkeln durchsetzt ist mit 
nur einzelnen Riesenzellen und ohne deutliche kasige Nekrose. Massig 
fibrose Induration des Driisengewebes, etwas Indurationstendenz 
auch bei einem Teil der Tuberkeln. Diirfte sicli dem nabern, A ' as 
man in den Organen bei der sog. Morbus Schaumann findet, jedoci 
sind in den Riesenzellen keine Frem.dkorper beobachtet wordenD 
(Fig. 1). Das Rontgenbild des Hand- und Fusskelettes zeigte keine 
typischen Veranderungen. Auf Grund der bekannten Ausbreitungs 
tendenz von M. S. wurde auch eine Probeexcision der vergrosserten 
Schilddruse gemacht. Man fand in dieser kein Adenom, nur eine 
festere Partie in einer schvdeligen Driise. Diese Partie nebst um 
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Die Thyreoideauntersuchung offnete also neue Aspekte. Es 
scheint zunachst angebracht, in Kiirze das Problem der typischen 
Tbc in der Glanduia thyreoidea zu bertihren. Um 1860 erklarte 
Rokitanslci, dass die Schilddriise nie von Tuberkulose angegriffen 
vverde. Einige Jahre spater beschrieb Virchow zwei Falle von 
Miliar-Tbc mit Thyreoideaveranderungen. Er betrachtete dies als 
eine grosse Seltenhelt und war ebenfalls der Meinung, dass die 
Schilddriise mehr als irgendein anderes Organ gegen Tbc-Infektion 



Fig. 3. Gianduia thyreoidea: Verfitissigung ties Kolloids, Epithelwucherung 
. unci Lymfocyteninfiltratc. 


geschiitzt sei. Nach dem Urteil solcher Autoren wares kein Wiin- 
der, dass diese Ansicht in der Mittedes vorigen Jahrhunderts ganz 
und gar dominierte. Demgemass sandte man Tbc-Patienten nach 
Strumagegenden, um ihnen moglicherweise den Kropf zu verschaf- 
fen, der ihre Krankheit giinstig beeinflussen konnte. Die unifang* 
reiche Literatur, die nach der genannten Zeit dieses Tliema behan- 
delt hat, lehnt in der Hauptsache das gegensatzliche Verhaltnis 
zwischen Thyreoidea und Tuberkulose ab. An mehreren Stellen 
meint man sogar einen Beleg dafiir zu haben, dass die gewohn 
lichste unserer Tliyreoideakrankheiten, die Hyperthyreose, dureh 
Tuberkulose in der Schilddriise verursacht sei (Costa, Holmgren, 
Mosiman, Uemura u. a.). 

Als Komplikation zur Tuberkulose in den Lungen oder in einem 
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anderen Organ tritt diese Krankheii in der Thyrcoidca haupt- 
sachlich in zwei Formen auf. Am gcwohnlichsten ist olme Zweifel 
einc diffuse Aussaat von Tuberlceln bei der akutcn Miliartuberku- 
lose, wobei die Veranderungen in der Tliyreoidca sick kaum von 
denjenigen in anderen Organen unterscheiden. Die andere borm 
tritt bei avancierter Lungentuberkulose auf und erscheint zu- 
naclist als eine diffuse Slderosierung der Druse. Im letzeren Fall 
sind keine Tuberkelbazillen zu finden; der Prozess ist als Resultat 
einer allgemeinen Toxinwirkung aufzufassen. Bedeuiend seltencr 
sind die Falle, bei dencn der tubcrkulose Prozess sicli in der Haupt- 
sache zur Glandula tliyreoidea zu bcgrcnzen scheint. Im Jahre 
1932 schilderten Ranldn und Graham aus der Mayo-Klinik 20758 
operierte und mikroskopisch untersucbte Strumafnlle. Bei 21 
dieser Falle, also in cinem Falle von tauscnd, lagen Tbc- Verande- 
rungen vor, moistens in Form von diffus verstreuten Epitheloid- 
zelltuberkeln mit Riesenzellcn. Einzclne Falle wiesen Konglome- 
rattuberkeln und kalle Abszesse auf. Eine Angabe von Bazillen- 
funden wird in diesem Material nicht milgcteilt. Die Absicht der 
Verfasser war vor allem, charakterislische klinisclic Symptome 
der Sclulddriisentuberkulose zu erforsclien. Yon diesem Gcsichls- 
punkt aus wurde das Resultat ncgativ. Rankin und Graham 
fanden in der fruheren Literatur 104 klinisch beobaclitete Falle 


von Schilddruscntuberkulose, von dencn nur 2 vor der Operation 
diagnostiziert waren (Borri, Nather), Harjola vermelirt die Anzahl 
der Fhlle in der Literatur mit 28 und besclireibt selber 2. Er macht 
darauf aufmerksam, dass man aus Mangel an charakterislischen 


Symptoinen diese Diagnose bei erhohter S. R., bei Leukopenic und 
barter Konsistenz einer vergrosserlen Schitddrusc verdacbtigen 
kann. In Rankin-Graham’s Material wurde gewolmlich nur 
der Schilddrvise reseziert, auf Grund der Gefahr cines sekundarcn 
Myxodems in dem durch Entziindung stark vcranderten Gewcbe . 
Trotzdem entstand in einem der Falle ein postoperatives Myxodem. 
Insgesamt hat sick in 3 von 125 opericrtcn Fallen Schilddruscn- 
tuberkulose ein Myxddem ausgebildct, das ohne Schwicrigkcit 
mittelst Thyreoideamedikation gcbesserl wurde. Von Ranldn- 
Graham’s Patientcn start) einer der opericrtcn an Lungcnembolie 
unmittelbar nach der Heimkehr von, Krankcnhaus; efn rveiterer 
start 3 Jahre spatcr an Herzinsuftizenz. Die iibrigen befanden 
noch " acl ' 5 ~« ) ,llri e« Beobachtung bei gulcr Gesundheit und 
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zeigten keinc Spur von Tuberkulose oder Thyreoid eadysfunktion. 
Die genannten Verfasser bezeichnen also die Prognose dieser Falle 
als unbedingt gut. Unter Rankin-Graham’s 21 Fallen von Schild- 
drusentuberkulose wurde in 15 Hyper thyreose mit Grundumsatz 
fiber 19 % konstatierl. In 8 dieser Falle land der Pathologe spater 
sowolil Basedow- als auch Tbc-Veranderungen im Thyreoidea- 
gewebe. Die Fragc, wclclie dieser Veranderungen als die primare 
zu belrachten sei, lassen diese Autoren offen. 

Coller und Higgins liaben einen sonderbaren Fall beschrieben, 
der in diesem Zusammenhang von grossem Interesse ist. Eine 
52-jalirige Frau wurde nacli der Diagnose Morbus Basedow ope- 
riert, wobei Resektion des einen Schilddriisenlappens vorgenom- 
men wurde. P. A. D.: Morbus Basedow. Zufolge bestandiger Hyper- 
thyreosebeschwerden wurde nach 10 Monaten der tibrig geblieben 
Lappen reseziert. P. A. D.: Lugolisierte Morbus Basedow mit 
aktiver Proliferation und diffus verstreuten Miliartuberkeln. In 
dem Zeitraum zwisclien den beiden Operationen hatte sich also in 
diesem Struma eine Miliartuberkulose entwickelt. Klinisch konn- 
ten im Zustand des Patientcn keine Veranderungen auf Grunddes 
zustossenden Tbc-Prozesses wahrgenommen werden. 

In der iiberwiegenden Mehrzahl publizierter Falle von Tbc in 
der Glandula thyreoidea wurde die Diagnose nach dem typischen 
histologischen Bild gestellt, ohne dass Bazillen nachgewiesen wer- 
den konnten. Hedinger fand jedoclr Bazillen in 9 von seinen 10 
Fallen. Nather teilt mit, dass Tuberkeln in der Thyreoidea nur 
eine geringe Anzahl Bazillen aufweisen und schreibt dies deren 
evtl. gesteigertem Zerfall daselbst zu. 

Bei unserem Patient mit M. S. liegt offenbar ein Tbc-Prozess 
in der Glandula thyreoidea vor. Ein zufalliges Zusammentreffen 
von zwei so seltenen Krankheiten diirfte ausgeschlossen sein. Die 
Gewebeveranderungen in Glandula thyreoidea konnen sicherlich 
als eine Manifestation von M. S. gedeutet werden. Allein aurcb 
diese Lokalisation hat unscr Fall ein kasuistisches Interesse. Er 
scheint indessen auch von einem anderen Blickpunlct aus beach 
tenswert, namlich in bezug auf die Atiologie von M. S. 

Das fur M. S. charakteristische pathologisch-anatomische Bi 
unterscheidet sich von demjenigen der klassischen Tuberkulose 
hauptsachlich dadurch, dass die Nekrosenbildung in den Hinter 
grund tritt und die Rundzelleninfiltration urn die Epitheloidze 
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lierde unbedcutend ist. Mehrerc Vcrfasscr betonen das glcicbzei- 
tke Vorkommen von M. S. sowie Tbc-Verandemngen «nd vcr- 
muten einen Dbergang zwischcn beiden (Mylius-Schiirmann, Scbau- 
mann, Hantscbmann). 

Betreffs der Atiologie von M. S. sind dreivcrscbicdcne Alterna- 
tive angefvibrt worden. Die meislen Forscher sehen in M. S. erne 
Form von Tuberkuiose, cine andere Gruppe ninwnt an, dass M. S. 
eine selbststandige Infektionskrankhe.it sei, von unbckanntem 
Virus verursacht, und nach einer dritten Ansicht schliesslich wire! 
die Veranderung als cine spezielle Gcwcbcreaktion aufgefasst 
(Retikuloendothcliosc), von vcrscbicdencn Agentien verursacht, 
darunter Tbc, Syphilis und Lepia. Da in der uberwiegenden Mehr- 
zahl der Falle SUitzpunktc fiir syphililische odcr leprosc Infcklion 
fehlen, ist die Fragesteliung praktisch genommen diesc: ist M. S. 
tuberkulos Oder nicht? 

Entscheidcnde Bcdeutung hierbei bat der Bnziilenfund. Dieser 
ist selten bei M. S., kommt jedoch vor. Bcreils Boeck konntc in der 
Nasenschlcimhaut cines seiner Sarkoidpatientcn Tuberkclbazillcn 
mittelst Inokulation am Meerschweinchcn fcstslellen. In frischen 
Rundzellenberden, die 10 Tage nacli einer Rezidivaussaat auflra- 
ten, hat Kyrle zahlreichc saurefeste Stabchen nacbgcwiesen. Bei 
Probeexcision 11 Tage spatcr waren die Epithcloidzellen in den 
Vordergrund getreten; Bazillen fanden sich auch noch, aber spiir- 
lich. Nach weiteren 5 1 agen wurdc typisches M. S.-Gewebe konsta- 
tiert, in dem keine Bazillen zu findeji waren. Aucb Ruete konsla- 
tierte zahlreiche Bazillen in frischen Herden. Vielc Meerschwein- 
ehenproben mit Material von Haut und Knodienmark sind positiv 
ausgefallen. Kiss-Meyer erbielt indcssen negative Mecrschwcin- 
chenproben in samtlichen sorgfaltig untersuchtcn Fallen. Es ist 
jedoch hervorzulieben, dass die positiven Falle grosserc Bcdeutung 
haben (vgl Schaumann-Hallberg, 1941), dass sic durcii ihre Anzahl 
Zufalligkeiten ausschliessen diirfen und schliesslich, dass Kyrle’s 
Untersuchungen von friihen Fallen auf eine Mogliclikeil hindeuten, 
dass die Anzahl der positiven Befunde zu steigern sei. Negative 
Kultur- oder Inokulationsversuclie sprechen tibrigens aucli nicht 
mit Bestimmtheit gegen Tbc, da man beispielsweise nur in Ans- 
nahmefallen positive Probe bei gewissen Tuberkuliden findet. 
Schaumann rechnet mit irgend einer Form von Tbc-Virus als 
atiologischen Faktor. Er hat im M. S.-Gewebe einen Toil diphte- 
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roider und streptolrixahnlicher Bazillen angetroffen, die sick nach 
Hailberg’s Nachtblau-Methodc farben. Als Ausdruck fur diese 
Form von Tbc-Virus betrachtet Scliaumann ebenfalls die Korpus- 
keln, die nicht selten in den Riesenzellen zu sehen sind. AndereVer- 
fasser beionen, dass die envalmten korpuskularen Elemente dege- 
nerierte elastiscbe Fasern seien (Berg-Bergstrand). 

Hinsichllich der sicbcren Bazillcnfunde scheinen aber schwer 
wiegende Griinde fiir die Tbc-Atiologie zu sprechen. 

Die Gegner der Tuberkulostbeorie,vor allem Kiss-meyer,stiitzen 
ihre Ansiclil grosstenteils auf die allgemeine Beobacbtung, dass 
kulane Tuberkulinproben bei M. S. gewohnlich negativ ausfallen. 
Von den Fallen, bei welchen vollstandige Tuberkulinuntersuchung 
gemacht wurde (Manloux bis zu 1 mg) scheint ca % noch nach 
30-jahrigem Alter negativ zu sein (Bjornstad-Bonnevie). Gemass 
spateren Forschungen ist diese herabgesetzte Tuberkulinempfind- 
licbkeit vielmebr eine Stiitze fiir die Tbc-Tbeorie geworden. J. 
Jadassohn (1914) konstatierte, dass Patienten mit M. S. gegen 
Tubcrkulin weniger empfindlich sind als gewohnliche gesunde, 
tuberkulinpositive Personen. Genannter Verfasser griindete dar- 
aufhin seine Theorie von der »positiven Anergie». Diese Theorie hat 
in den letzten Jaliren einen beweiskraftigen Beleg durch Lem- 
ming’s BCG-Vakzinierungsversuche erballen. Dieser Forscher 
konnte zeigen, dass M. S.-Patienten bedeutend scblechter auf diese 
schwach virulenten, bovinen Tbc-Bazillen reagierten als gesunde 
tuberkulinnegative Personen. Es ist daher wahrscheinlich, dass 
man friiher der Tuberkulinprobe allzu grosse Bedeutuiig betreffs 
des Atiologieproblems von M. S. beigemessen hat. Die negative 
Probe spricht nicht gegen die Annahme einer tuberkulosen Atiologie. 

In der Disskussion Tbc Oder nicht Tbc muss noch die klinische 
Korrelation von M. S. zur klassischen Tbc erwahnt werden. Die 
Kombination von M. S. mit banaler Tbc in Haut und Lungen ist 
geschildert worden (Boeck, Jadassohn, Schaumann u. a.). 
hat auch Dbergange von der einen Affektion in die andei c wa 
genommen. So hat z. B. Goldschmidt die Umwandlung ^on 
)>Boeck’s Sarkoid» in Lupus vulgaris beobachtet, wahrend o 
die Entwicklung in umgekehrter Richtung bekraftigen kann (h ,s 
logische Verifikation). 

Die von uns hier beobachtete Patientin weist eine Tranendriiscn^ 
veranderung auf, deren Art typisch fur M. S. ist. In der Thyreo 
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dea, die ausserdem cine intensive Bascdowvcranderung aufwies, 
fand man cinen Process vom gleiehen Typus wie in den Iranendi ii- 
sen, jedocli mil chief Andeutung zu Nekroscnbildung und posi- 
tivem Bazillenfund. Wir liabcn die von Hallbcrg angewiesene 
Farbungsmethode benutzt, welche zuvor nur in wenigcn Fallen 
von M. S. angewandt wurde. Es ist wold moglich, doss man mit 
dieser Metbode mebrere Falle von M. S. als wirklicbc Tubcrkulose 
entschleiern kann. Von grossem Intercsse isl Schaumnnn-Hnll- 
berg’s Nachweis von Tbc-Bazillen in Driisenpraparalen aus dein 
Jabre 1915, einem von Scliauniann’s ersten Patienten gehorend. 
Bei derdanialigen Unlersuchung war Pat. tuberkulinncgaliv, aucli 
die Meerschweinchcnprobc dcr Driisen ficl ncgativ aus. 

Wie die Mebrzald dcr in der Literatur geschildertcn Fiille von 
Thyreoidea-Tbc zcigt aucli unser Patient Syniploine von Hyper- 
thyreose. Ob ein Kausalilatszusanwienliang vorliegl, ist aucli in 
diesem Falle unklar. Indcssen liai Pat. dcutliche Bescbwcrden 
durch ihre Thyreotoxikose, wcslialb akiive Thcrapic wiinscliens- 
wert ware. Der kpnsulticrte Cliirurg rat von Struniacktomie all vor 
der Gefahr eines sekundaren Myxodems. Mil Rucksicht auf die 
oben angefulirten Falle von Thyreoidea-Tbc scheint dieses Risiko 
dock gering zu sein. Einc Selbsllieilung der Hyperlbyreosc auf 
Grand der weiteren Ausbreitung des M. S.-Prozesses crschcint 
ausserst problematisch. Die Patientin sclbst lelint einc Operation 
entschieden ab. Sic erluilt Rontgenbehandlung in kleinen Dosen 
und Sedativa, worauf das subjektivc Wohlbefindcn unter diese 
Behandlung bedeutend zugenomnien hat. 
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When the osseous changes in Hodgkin’s granuloma has once 
caught our attention, it appears to he fairly common. If roentgeno- 
grams are regularly taken of the skeletal parts of patients suffering 
from Hodgkins’s disease, it will appear that the bone is offen un- 
mistakably affected. Askanazy and Valetta were the first to recog- 
nize this. 

The estimates of the frequency with which skeletal affections 
occur, varies exceedingly. Dresser, who studied 149 cases which in 
the clinic had been diagnosed as lymphogranulomatosis, found ske- 
letal affections in 10 per cent. He observed, however, an important 
increase of this percentage (up to 75 per cent) when he confined his 
attention to patients in the ultimate stages of the disease. Craver 
and Copeland investigated 172 patients and noted the affection in 
15 per cent. Geschickter remarks that a careful histological exami- 
nation will nearly always reveal abnormalities in the bones that may 
be ascribed to the lymphogranulomatosis. ICimpel and Belot arriv- 
ed at the same conclusion: »L’atteinte osseuse, quoique peu frd- 
quente, n’estpas du tout exceptionnelle. II suffit d’en avoir signald 
Y existence et de la recliercher pour en voir se multiplier les cass>. 
12 — Acta med. scandinav. Vol, CXV. 
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Rathbczy goes even further, and expresses the opinion that, apart 
from the glands, the bones are the parts that are most frequently 
affected. In the Netherlands osseous changes in lymphogranuloma- 
tosis are described by Voorhoeve and Teenstra. 

All these investigators studied cases which in the clinic had been 
recognized as Hodgkin’s disease, but not rarely patients are met with 
in whom the only indication of this disease is found in lesions of the 
bones (Herscher, Krumbhaar, Blount, Pechel, Montgomery', Living- 
stone a. o.) The diagnosis is here by no means easy, for the skeletal 
changes revealed by the roentgenograms vary exceedingly. A reliable 
conclusion can only be drawn by biopsy and its careful histological 
examination. Five cases of Hodgkin’s disease of the skeleton ob- 
served by us may here be adduced in corroboration of this view In 
two of the patients the disease was recognized by clinical observa- 
tion; in the three others the clinical symptoms were not sufficiently 
clear to allow the diagnosis Hodgkin’s granuloma. Here only osseous 
changes were found, Which afterwards proved to be due to lympho- 
granulomatosis. 

Discussion of the five cases. 

I. A man, aged 36, was seriously losing in Weight. Three years previous 
to his admission to the clinic for internal medecine, he had developed a 
tumor on each side of the neck. These tumors lay behind the musculus 
sternocleido-mastoideus and above the clavicula. A biopsy Was made and 
as it was found to be a case of Hodgkin’s disease, the tumors were treated 
radio-therapeutically. As the patient complained also of pain in the right 
gluteal region, this part too Was irradiated, after which the complaint 5 
ceased. Itch was never felt. Afterwards attacks of pain manifested them 
selves in the left shoulder and the left elbow. An anemia also develop? , 
which at the time of his admission had reached a value of 37 Sahli. n 
several places lymphomas the size of a pigeon’s egg were found. ^ re 
were rales a,t the bases of both lungs, gurgling sounds Were heard an a 
pericardial friction rub too was easily audible. By percussion the margin 
of the liver was detected four fingers below the arc of the ribs; the un 
margin of this organ could be palpated. Tire spleen was markedly en arge ^ 
and protruded three fingers beyond the arc of the ribs. Once the bloo vas 
found to be eosinophilous, but a lymphopenia was constantly presen • 
the urine, especially during fever periods, a positive diazo-reaction ' <• 
found, and the urobilin test too was always positive. 

The roentgenological examination of the skeleton revealed the P r _ cSf j n _ 
of diffuse affections of the os ilium dextrum and of the sacrum, mam es 
themselves both in osteo-clasis and in osteo-sclerosis (cf. Fig- !)• n 
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• Scfrnm a rather sharply outlined cavity is seen. The aspect 
os i turn sin di jj use me lastases,. to wit a carcinoma, or an 

inflammatory tumor (lipo-sranuloma, lymphogranutomatosis) The pro- 
cessus coracoideus sinister loo showed a conspicious osteoscleiosis 

On account of his investigation the neurologist had suggested tl 
metastases to the vertebrae or au attection ol the medulla ™gl.U« .promt 
No involvement of the vertebrae, however, was found, but the ossc us 
changes might be insufficiently advanced to show themselves m thcroent- 



Fig. I. 

Rather sharply outlined cavity in left os ilium. 


genograms. An investigation of the spinal channel, with the aid of 
lipiodol, might perhaps have yielded valuable results for the diagnosis 
(Kuckuck). 

The phosphatase concentration of the blood was 9 U. per cent. The 
lues tests were negative; the sedimentation rate of the blood in the first 
hour was 100 mm. There was no jaundice (the test of Hymans van don 
Bergh was negative). The gg lactose test showed nothing uncommon. 

Patient was treated radio-therapcutically. After the first period of' the 
treatment, he was allowed to go home. The hemoglobin concentration was 
now 52 Salili. 

When patient returned to the hospital for the second period of the treat- 
ment, he felt much better. The hemoglobin concentration nevertheless 
ad remained the same. The phosphatase concentration had increased to 20 

TaSra poShc. 051 Hyma " S ™ BCrBh "' aS Urat ° f 
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When patient was admitted for the third time, the phosphatase concen- 
tration of the blood serum had increased to 52.8 U. per cent. The tests of 
Hymans van den Bergh and of Takata-Ara were now both negative. The 
hemoglobin concentration had decreased. The roentgenomgrams showed 
no marked changes. 

After patient had felt perfectly well for some months, he began to suffer 
from violent attacks of pain in the extremities and in the abdomen. Once 
more he returned to the hospital; he now bad a high temperature with 
jaundice. It was clear to us that he had reached the final stage of a deadly 
disease. He went home in a cachectic condition and died shortly after- 
wards. 

Summary: On account of his complaints roentgenograms were 
made of a patient, whose disease was diagnosed clinically as lympho- 
granulomatosis; they revealed extensive changes of the bones, 
As mainly bone destruction and osteo-sclerosis were found, the 
roentgenograms suggested a carcinoma with diffuse metastases. 

II. In January and February 1939 a man, aged 30, had been treated 
radio-therapeutically in a hospital, because the lymphglands in his neck, 
elbows, groin and breast were swollen. A biopsy from one of the swollen 
glands (Dr. Rochat) revealed that it was a case of Hodgkin’s disease. The 
Gordon test too had been found positive. For three or four months the 
radio-therapeutical treatment had yielded good results. 

Three weeks before his admission to the Academical Hospital, hands 
and feet as well as ankles and knees began to swell. The syndrome at first 
suggested tuberculosis: decrease in Weight, nightly perspiration, reduced 
appetite and pain in the chest. There was fl° itch. Lymphgland packets 
Were palpated in neck, armpits and groin, ’but they were not painful. Fur 
ther, the mediastinum was, as both physical and roentgenological exanu 
nation showed, enlarged. Hands and feet were swollen, and in both knees 
liquor was found. On his breast a network of veins was clearly mar 'e . 
Spleen and liver were swollen. The urine gave a strong urobilin reac ion, 
and the sediment moreover contained erythrocytes. The kidneys were 
roentgenologically examined with the aid of pbrodil, but showed no a nor 
malities. In the blood a strong lymphopenia (8 per cent) and a light ane ™ 
(68 per cent) Were found; sedimentation rate of the blood reached in t re i 
hour a height of 61 mm in the second 118 mm. Some Weeks later ie 
figures were respectively 125 and 147 mm. The lues tests were "Cg® 
The temperature fluctuated during the whole time between 38 an 

The roentgenograms revealed in both hands the presence o s >a ^ 
extending along the entire length of the second and third pha anges 
of the metacarpi (Fig. 2). Their aspect was peculiarly nebulous, 
unlike, but nevertheless not fully conform to that found in an or 
periostitis, for they extended into the metaphyses. The feet an e ^ 
showed similar affections. (Fig. 3 and 4). Between the cortica is an 
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proliferation a narrow i-sparent zone tlw sZ 
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hospital, the patient died at home. 



Fig. II. 

Anomalies in conformance with an ordinary periostitis. 


Summary: On account of his complaints, roentgenograms were 
made of the skeleton of a patient suffering from malignant granu- 
loma. Periostitic changes proved to be present. 

III. A man, aged 62, had been complaining already for six months of 
unbearable pain in the left shoulder. In lus own opinion it was due to a 
trauma. In stooping he also experienced some pain in the back, but for the 
rest he felt well. He was not losing weight and his appetite was undisturbed. 
Apart from a gonorrhea when he was 27, he had never been ill. 

Examination revealed no abnormalities in his organs. The proximal 
part of the left arm Was swollen and smarted when touched. The arm was 
not red and showed no clinical signs of inflammation. The clinical exami- 
nation revealed no deviations in the vertebral column or in the legs. The 
mobility of the vertebral column was but slightly reduced. No neurologi- 
cal symptoms were present. 
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The urine showed an alcalic reaction; proteins, even that of Bence- 
Jones were abs'ent; there was no reduction; the urobilin test was faintly 
positive; the diazo test negative every time. 

The sedimentation rate of the blood Was but slightly above the normal. 
A constant leucopenia of about 2500 and, moreover, a relative lympho- 
cytosis were found. Degenerate cells were never seen. The cells of the bone 
marrow too showed a normal aspect. The proteins in the blood plasm were 
present in normal proportionality and in the usual amount. Ca and P 



Fig. V. 

Irregular tissue destruction, resembling a neoplasm. 


concentrations of the blood serum too were normal Th.nl ,• , , 

tase, on the other tad, had strongly increased Td \Jo , f T'° P pI,a ' 
per cent. The various lues i.ctc amoimle d now to 50 U. 

varsan, negative; and this app les also to'thfT I ’ r ° voo,ltio1 ' "' ilh "crisel. 
■■'»«a teat. The cholestej f r “ ) o J ofT mT fi “ i0n «“™" 
normal and static. * f tIle blood scrum remained 

Roentgenological examination . 

ttaXTataTw" " ■ UPPSr ,,a,f “»W changes, mainly 
appeared, Betivecn these areas parts onhoT 8 " IlCrC ° lc ione ,lad d ' s - 

“ S “ P "' a ” aia ^' ^ao-scler^S:^"^ 
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nor in the scapula a well-defined periostitis was to be seen. The changes in 
the humerus indicated an irregular tissue destruction of the kind found 
when the hone is affected by a neoplasm or an inflammatory tumor {Fig! 5 ) 
Pelvis: here mainly extensive osteo-sclerosis and but little tissue de- 
struction was found; the affected parts showed a woolly aspect in the roent- 
genogram. The os pubis doxtrum was strongly thickened, and showed 
irregular and hazy outlines. Here the formation of new bone prevailed. 
The aspect suggested Paget’s disease (Fig. G). 

Not only the roentgenogram of the pelvis, but the constantly supra-nor- 
mal phosphatase concentration of the blood serum too, seemed to point in 



Fig. VI. 

Alterations suggesting Paget’s disease. 


the direction of Paget’s disease (ostitis deformans). The aspect of the caput 
of the left humerus in the roentgenogram, on the other hand) suggested a 
malignant tumor. The phosphatase increase of the blood serum is no o 
be regarded as a fully reliable indication of Paget’s disease, for when 
bone tissue is affected by carcinoma metastases, a similar increase may 
be found. The roentgenologist, however, was so much impressed b} e 
pathological changes of the pelvis that he considered Paget’s disease more 
likely; according to Schmorl changes in the pelvis should occur in F 
cent of the patients suffering from this disease, whereas affections o i 
humerus found in 4 per cent only. As the Ca and P values of the 00 
Well as the excretion of calcium which, on application of the diet presen e 
by Snapper, was found in the urine, proved to be normal, Recklinghausen^ 
disease Was improbable. Ageinst Kahler’s disease pleaded the absence 
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t ntoJn Hu. affection revealed by the roentgenograms, the 

Bence-Jones protein, the , , absence of degenerate 

ip™ fifilTrLl^patS by ceil proliferation), the usual therapy 
STS “i. T, 10 and vi famines A on O) m applied. The pam, 



Fig. VII. 

Necrosis and cellular inflammation with proliferation of the connective tissue 
(malignant granuloma) inagn. 50 X- 


however, persisted and intensive irradiation of the whole skeleton, and 
especially of the left scapula, did not alleviate the pain, nor did it stop the 
process. Then a spontaneous fracture of the upper arm manifested itself, 
and as all attempts at a conservative therapy failed, an exarticulation of 
the arm was decided on, but this measure too had but a temporary success. 

The histological examination of the arm indicated malignant granu- 
loma (cf. Fig. 7). Fig. 8 shows no attacking of the cartilage of the upper 
arm by the malignant granuloma. To see whether the disease was confined 
to the skeletal parts, an inguinal lymph gland Was exstirpated, but this 
Was found unaffected. As the roentgenogram suggested a decalcification of 
the left humerus, this bone was chemically analysed (cf. table). Indeed, an 




Fig. VIII. 

Cut surface of humerus of pat. Ill, showing undamaged cartilage. 

increase of the organic constituents and a decrease o'f the anorganic ones 
were found. Similar values occur in ostitis fibrosa, tumors of hone and 
other diseases affecting the bony tissue. 

This patient too passed away after a period of violent suffering. 
Chemical constitution of part of the humerus of patient III- 
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p1rts P ?hose’ “ the pelvis suggesting Paget's disease,- ^ose of the 
Wt upper arm a malignant tumor or an inflamn.at.on tumor The 
histological assay afterwards showed that the changes m the hones 
were due to Hodgkin's disease, which apparently was conlmed 
the skeletal parts. 



Fig. IX. 

Mixed osteolytic and sclerosing alterations. 


IV. A woman, aged 27, had already for 2 y 2 years experienced pain in 
both knees when walking. Apart from a slight atrophia of the calf of the 
right leg no anomalies were found. The clinical examination revealed no 
organic defects. 

The roentgenograms showed in the upper part of the right tibia a dif- 
fuse involvement extending upwards io the condyle (Fig. IX and X). 
It consisted mainly of osteo-sclerosis accompanied by osteo-clasis. On the 
lateral face the corticalis was thinned. At the lower end of the femur too 
changes of this kind, though less conspicuous, were found. The strongly 
pronounced destruction of tissue suggested the diagnosis sarcoma, but 
the extension to the femur made this somewhat doubtful. 
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* 

A biopsy of the affected bone revealed a proliferation of cells accoro- 
panied by necrosis. 

Patient had to leave the clinic, but returned six months later. Her gene- 
ral condition had deteriorated. The inguinal lymph glands Were found 
enlarged. Roentgenograms revealed an extension of the affection of the 
right tibia and femur. The focus in the right tibia was once more excoch- 
leated; this time the histological examination led to the diagnosis: Hodg- 
kin’s granuloma (fig. XI). Biopsy of a lymphoma from the right side of (he 
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Fig. X. 

Mixed osteolytic and sclerosing alterations. 


groin showed conspicuous centres of proliferation, but no indication 0 
Hodgkin’s disease. The other parts of the skeleton showed no affection. ^ 
urine was normal; Wassermann’s lest negative. Apart from a lymp > 0 ^ 
cytosis amounting to 48 per cent, the blood too Was noimal. The sterna 
punctate contained no abnormal cells. The Ca and P as well as the cho es e 
rin concentration of the blood serum were normal. The phosphatase con 
centration of the blood was 10 U. per cent. The excretion of ca C1U ^ 
through the kidneys, determined bij the aid of Snapper’s method, snm e 
no increase. _ , ie 

Patient Was treated with roentgen rays. A considerable time a ei 
had left the clinic, her decease was communicated to us. 


hodgkin’s disease of the skeleton. 


189 


Summary: On account of the roentgenological examination the 
disease of a female patient with an affection of the right tibia and 
femur, was preliminarily diagnosed as sarcoma. The biopsy, how- 
ever, revealed that the affection of the bone was due to Hodgkin’s 
granuloma. Apart from the lesions found in the right leg, no defects 
were observed in the skeleton. The phosphatase concentration of 
the blood was 10 U. per cent. Clinical indications of Hodgkin’s 
granuloma were absent. 



Fig. XI. 


Focus ill Uie tibia. Necrosis fyi w i 

with giant cS m ° ri COnnecUvc l5 *uc, 


!w ,ivc w six 

Apart from a painful, slightly fluctmf inn- 3 if S lC C langed lts P os hion. 
other abnormehlics were found ^ TspinHonTni °" U *° lrfl »» 

small quantity of blood. Swollen lymnh 1 J S ' Ve!hng 0nly P"*»»ccd a 
Roentgenograms of the left scam f not obs <*vcd. 

f ] f ly outlined transparent area (Fig xiT * 1^° *? Sence ° f somo ^e- 
destruction of tissue was considerable The (' Espccially ,n the centre the 
sarcoma , but a similar aspect mar i have been due io a 

°t>tor P « s „ IllM sheteroS ^etr Cd ^ 
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Excochlcation of (lie focus was decided on. It proved to contain a 
cavity filled with a vitreous tissue. It seemed to be a case either of 
sarcoma or of osteomyelitis. In the bacteriological investigation some 
colonies of staphylococci were obtained from' the tissue, but the presence of 
these organisms may be due to a secondary contamination. 

The histological assay of the tissue revealed the presence of granulation 
tissue, eosinophilous leucocytes and giant cells of Sternberg, and the affec- 
tion Was therefore recognized as a case of malignant granuloma. The blood 



Fig. XII. 

Irregular tissue destruction of the scapula. 

showed 51 per cent lymphocytosis and 7 per cent eosinophilic. In other 
respects it was normal: the phosphatase concentration Was 3 U. per cea , 
Wassermann’s test was negative; the Ca and P concentrations in the j 00 
serum were quite normal; the various constituents of the protein spec rum 
of the blood plasm were present in the normal proportion. 

A heavy irradiation of the affected bone was decided on. On ‘ ICC0 ”^ 
of this treatment the ' complaints disappeared almost complete y, ® n 
roentgenograms taken at a quarterly control in the out-patient s ; 
ment showed an improvement of the affection in the left scapu a. ^ 
foci were not seen. The only disquieting symptom was the mcrea 
of the phosphatase concentration of the blood serum to 25 U- per con • 
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Summary: Roentgenograms taken of a little girl patient with 
an affection of the left shoulder, revealed the presence of irregu ar } 
outlined transparent area in the left scapula, winch suggested a 
sarcoma. The histological assay proved that the lesion of the 
bone was due to Hodgkin’s granuloma. Involvement of other parts 
of the skeleton could not be detected. Clinically no indications 
for the diagnosis Hodgkin’s disease were present. 


The exposition given above, leads to the two following con- 
clusions: 

1° malignant granuloma may he confined to skeletal parts (cf. 
cases III, TV and V); 

2° roentgenograms of skeletal parts affected by Hodgkin s gi aim- 
Ioma show an exceedingly variable character, and this disease, 
therefore, can not be diagnosed in this way. In the cases described 
above the osseous changes were ascribed three times to sarcoma, 
once to carcinomatosis, once to Paget’s disease, and once to peri- 
ostitis! 

Other authors too have pointed out that in cases of Hodgkin’s 
granuloma the aspect of the roentgenograms is exceedingly variable. 

Roentgenologically two main forms can be distinguished, one 
in which bone destruction and decalcification of the skeletal parts 
prevail, and one in which the formation of new bone and osteo- 
sclerosis are of more importance. The sclerosis may be so strong 
that Hulten in a case of Hodgkin’s granuloma of the vertebral 
column spoke of an »Elfenbeimvirbel» (ivory vertebra). A peculiar 
aspect is obtained when formation of new bone and bone destruc- 
tion go side by side (cf. patients T, II and IV). In the vertebral 
column the hone destruction may he localized in the processus 
transversi and spinosi, whereas in the corpus osteosclerosis is found. 
These processus are apparently often affected by .this disease, and 
this applies also to the osteophytes caused by an accidentally pre- 
sent arthrosis deformans. The intervertebral discs remain as a rule 
intact. Reisner and Brada however, found an affection of the 
latter in two cases, and Tetzner in one. Noteworthy is the affection 
of the periost: when present, it appears, as a rule, in the form of 
periostitis ossificans (cf. case II). 

It should also be pointed out that an affection of skeletal parts 
may be present although the roentgenograms reveal no sign of it. 
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This may happen so long as the affection is confined to the bone 
marrow, and the trabeculae of the spongiosa remain uninjured. 

As stated above, the roentgenological examination may he 
misleading: in the first place, because a negative result does not 
exclude the possibility that the bone nevertheless may be affected, 
and secondly,' because the lesions of the skeletal parts caused by 
malignant granuloma may be very similar to those caused by other 
diseases (cf. the cases described above). 

When the affection is confined to the skeleton, and the clinical 
aspect of the disease, therefore, does not resemble that of Hodgkin’s 
disease (no lymph gland packets, no dilatation of the mediastinum, 
and no swelling of the spleen), the question can only be decided by 
biopsy. Cases IV and V are good examples of this: the preliminary 
diagnosis »sarcoma» was shown to be wrong, for the focus in the 
tibia and the scapula appeared to be a lymphogranulomatosis. 

When are we allowed to conclude that a bone is affected? In 
those cases in which thepatient merely feels a pain in the hones, hut 
where physical and roentgenological examination fail to reveal de- 
fects, the diagnosis sometimes requires a protrected period of obser- 
vation. In these cases the pain sometimes precedes the roentgeno- 
logical manifestation of the affection by years. Where multiple in- 
volvements of the skeleton are present, the increase of the phos- 
phatase concentration may'' perhaps be useful. In this respect case ^ 
deserves our attention. The transparent area in the left scapula, his- 
tologically diagnosed as malignant granuloma, was here so far the 
only symptom of the disease, for nowhere else in the skeleton 
affections showed themselves in the roentgenograms. Nevertheless 
a diffuse, roentgenologically not yet visible affection of the skele 
ton might, on account of the increase of the phosphatase con 
centration of the blood, be present. The further clinical deveop^ 
ment will show whether this supposition is right or wrong. . * icr ^ 
are various possibilities. It is known that some diffuse affections o 
the skeleton (Paget’s disease, Recklinghausen’s disease, rachitis, 
carcinosis, a. o.) may cause an increase of the phosphatase concen 
tration of the blood serum. These diseases belong to those in v K 
supranormal osteoclastic activity stimulates the developmen 
new bone. The proliferating osteoblasts probably contain a 
amount of phosphatase, part of which is given off to the 
(C. L. de Jongh). Then it should also be borne in mind that 
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kin’s granuloma is often accompanied by an affection of the liver: 
Terplan a. s. found on obduction in 50 per cent of Ins cases lympho- 
granulomatous foci in this organ, and it is known that in liver disea- 
ses also the phosphatase concentration of the blood is enhanced. 
Therefore, an increase of the phosphatase concentration of the blood 
should not be considered conclusive evidence of a skeletal affection. 
Here more facts will have to be collected! 

What bones are most often affected? Actual observation shows 
that Hodgkin’s granuloma shows a predilection for those bones 
that are rich in hematopoetic tissue, i. c. mainly the flat bones (ver- 
tebrae, pelvis, ribs, sternum and, rarely, scapulae). Tn childern 
other parts of the skeleton may also be affected, ff the long bones 
are attacked, the proximal part is the first to suffer (cf. cases III 
and IV), the lesion occasionally causing a spontaneous fracture 
(case III). In the vertebral column the upper lumbar and lower 
thoracic vertebrae arc most often attacked, rarely the cervical 
ones. Uehlinger, who studied 83 cases, came to the following arran- 
gement: 

Vertebrae . 52 = 62.6 per cent ribs 9 «= 10.8 per cent 

Pelvis 18 — 21.8 per cent scapulae 2 = 2 A per cent 

Sternum 13 = 15.7 per cent claviculae 2 = 2A per cent 


The vertebral column may collapse, but without forming a conspi- 
cuous gibbus, such as is caused by tuberculous affection. The inter- 
vertebral discs, and herein too the affection distinguishes itself 


from spondylitis tuberculosa, remain as a rule intact. The cartilage 
is rarely attacked by the malignant granuloma (cf. Fig. 8). 

One of the most important and earliest symptoms of an affection 
of the skeleton by Hodgkin’s granuloma is the spontaneous, some- 
times lancinating, but usually dull and gnawing pain sensation. All 
our patients complained of pain in the affected bones. 


The cause of the violent pains experienced by patients suffering 
from lymphogranulomatosis maligna of the skeleton, is unkown. If 
the vertebral column is affected, it might be surmised that the pain 
is due to the collapse of this organ, but it has been found that in 
such cases a treatment with roentgen rays may alleviate the pain 
' V ‘ ' f c ™ g th0 curvahm - Patient III suffered unbearable 

the -L a R Wl ™'.' >Ut . am Patalio„ of the arm did not remove 
P ■ Repeated injections of novocain in the stellate ganglion 

13 Acla med. scandlnav. Vol. CXV. 
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and the latter’s .extirpation yielded not even a temporary success 
and a heavy irradiation too was of no avail. Large doses of morphia - 
were the only expedient mitigation, hut the relief, of course, was 
but temporary. 

The cause of the pain experienced by patients suffering from 
Hodgkin’s granuloma may be found in the pressure exercised by 
the lymphomas on the nerves, but the nerves and their roots may 
also be taken ill by the infiltration of the lymphogranulomatous 
tissue, and this - too may cause unbearable pain (changes in the 
dura have been described which, according to some authors, might 
be responsible for the pains). Ravie regards the lympho-granuloma- 
tous perivasculitis and obliteration of the vessels also as causes of 
the pain- 

The differential diagnosis should discriminate between malignant 
granuloma and: 

1 ° tuberculosis. In Hodgkin’s granuloma of the vertebral column 
abscesses are usually absent; Frankel, Much and During, however, 
described paravertebral ulcers. In contradistinction to tuberculosis 
the cartilage remains intact; in tuberculosis, moreover, the adjoin- 
ing bone is, as a rule, atrophied. It does not give rise to gibbus. 

2° multiple myeloma. In this affection the protein spectrum is 
changed, and the urine contains protein of Bence-Jones. 

3° primary bone tumors. 

4° carcinoma and hypernephroma metastases to the bones. 

5° leukemia, 

6° Paget’s disease. 

7° osteitis fibrosa generalisata. 

8° bone cysts. 

9° osteochondritis dissecans. 

10° chronic osteomyelitis. 

Therapy: 

Various authors, e. g. Louste, Thibaut a. o. have warmly recoup 
mended the application of irradiation. Especially high penetrating 
X-rays should be used. As the affection of the bone, indepen en 
of any therapy, may lessen or remain stationary for several mon ! -> 
the interpretation of the results obtained with this treatmen 
should be very cautious. Dresser is of opinion that the bone 
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should be treated with more r-units tlian the lymph glands. Irradia- 
tion of the lymphomas alone is of no avail. On the whole opinions 
with regard to the effectiveness of the radio-therapy diverge wide y. 
Some authors (Reisner and Brada) believe that the irradiation 
causes the bones to regain their strength by Ca absorption; others 
suggest that the treatment merely alleviates the pain. Joly thinks 
that in cases of Hodgkin’s granuloma accompanied by extensive 
bone destruction, the latter does not readily recalcify. 

The affected bones only should be exposed to the rays. An 
exposition of the whole body should be avoided, as this may cause 
serious anemias which, even by the aid of repeated blood transfu- 
sions, are difficult to overcome. 

The treatment should be started as early as possible, i. e. when 
there is a mere suspicion of malignant granuloma, and it should not 
be postponed untill the roentgenograms begin to show the affec- 
tion. Apart from the irradiation immobilisation is of great im- 
portance. Remissions are always possible with affections of this 
kind. 

The first patient said he felt better after the irradiation, but the 
improvement was never objectively confirmed. The second patient 
succumbed at home, notwithstanding a strong irradiation. In the 
third patient, who died at home 1 % year after his first admission 
to the hospital, the condition of the affected bones did not improve, 
nor was the pain alleviated. No more did the fourth patient react 
on a heavy irradiation; a half year after her admission to the Depart- 
ment of Surgery, she died at home. The fifth patient has been 
under treatment for a short time only so that we are as yet unable 
to draw a conclusion. We are unable to give a definite opinion on 
the efficiency of the irradiation, but up to now our results are not 
promising. 


Summary. 

Five patients of different age and sex, suffering from malignant • 
granuloma of the skeleton are described. It appears that this 
affection may be confined to skeletal parts (3 cases). The roentgeno- 
grams showed diverging aspects (sarcoma, carcinomatosis, peri- 
ostitis, Paget’s disease) so that a diagnosis could not be based on 
them. Histological assay proved imperative 
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graphicn, die den »Rlicumalismim bchandcln, baben der beriihmte 
Zurichcr Kindcrarzt Professor Fanconi und sein klinisehcr Kollege 
den paediatrischen Toil ties Stoffes ubernommen. Tm vorliegenden 
Band I wird ein gcsonderlcr Toil abgchandell, ffliaunutismus vertis, 
worunter die Verfasser die Kranklicil verst ebon, die mil Cdieder- 
schmerzen, Herzsymplomen odor Chorea einhergehl. In einem 
spateren Teil folgen die chroniscben Polyartbriliden. Die Verfasser 
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Josephs Hospital* Pors B n,nn, Norway. .PhysWao in ohiot: 
A. Schrumpf. 


A case of hyperparathyroidism. 

By 

A. SCHRUMPF. 

(Submitted for publication October 15 , 1942 .) 

In the later years, an increasing number of cases of hyper- 
parathyroidism (later on abbreviated to lip.) have been published. 
In 1940 about 200 cases of this interesting and important disease 
had been operated on, since Mandl (1) fifteen years earlier operated 
on the first known case. 

In the Scandinavian countries as well this disease has been ob- 
served and described. In Sweden Ask-Upmark (2) has published 
4 cases since 1931, Hellstrom (3) since 1932 4 cases, Wijnbladh (4) 
2 cases. Single observations are published by Moller (5) (1936), 
Andersson (6) (1938), 0stling (7) (1939), Kohler (8) (1940) and 
Jelke (9) (1940). In Denmark Schaldemose (10), Chievitz & Olsen 
(11), ,Schwensen & Eiken (12), Sorensen (13), Strandgaard (14), 
Friederichsen (15), Schultzer (16), Holten (17), Frank & Hjerrild 
(18), Schmith (19), Mortensen (20) (two cases), Nielsen & Steffen- 
sen (21) (two cases), have contributed to our knowledge. From 
Finnland no case seems to have been published until now. In Nor- 
way the first case observed and successfully operated on, was 
published by Schrumpf & Harbitz (22) in 1938. Later on new cases 
have been described from Nonvay by Malm (23) (1939), Gulowsen 
(24) (1939), Hegge (25) (1939), K. Nicolaysen (26) (1941), Jf. Holst 
(27) (3 cases) and Ehinger (28) (1942). The last case was diagnosed 
in the Ronvik asylum and is comprised in the 3 cases operated on by 
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J. Holst. Until now, as far I know, 14 cases have been published 
from Denmark, 15 cases from Sweden and 8 cases from Norway 
In 1942 I got the chance to diagnose a new case of bp. with typical 
skeletal findings, so that the total number of cases observed i n 
Scandinavia amounts to about 38. This number is sure to rise in 
future, with the increasing knowledge of this disease among physi- 
cians. It is of great importance that the diagnosis should be made 
as early as possible to improve the results of surgical treatment o! 
the disorder. As the disease develops further, irreparable renal 
changes, which no successful operation can alter, may be the result. 
The following case is presented as a contribution to widen our 
knowledge of bp. and to discuss some observations in connection 
with this case. 


A 60 year old farmer 0. 0. was sent to me by a practitioner, who asked 
my opinion about the possibility of using gold treatment in the case pre- 
sented. The examination in connection with X-ray of the right hip joint 
gave me the opportunity to diagnose hp., whereupon the patient was hos- 
pitalized for closer investigation. His journal runs as follows: Both parents 
died old. His father acquired diabetes as old. His Wife, 2 children and t 
sister are healthy. His wife was operated on for struma several years ago. 
The patient himself Was never sick until 3 years ago. At this time ho ob- 
served slight pains in the right hip, but paid no special attention to them. 
One day he got so severe pains at the same spot that he could not stand 
upright. He was forced to lie in bed, whereupon the pains vanished. After 
keeping his bed for some days he Was able to walk With a stick. Since then 
pains of the same localization have troubled him continually, especially 
When mounting stairs and going up hills. On flat roads he Was able to 
walk 2 — 3 kilometers without pain. He has been practically disabled for 
work on his farm. Since the autumn 1941 his trouble increased. He£°f 
pains in his right shoulder and could not use bis arm as usual. The pain die 
appeared as long as he kept quiet. Shortly after his right knee Was afkck> 
With pains irradiating from the hip region downwards into thigh an 
Primo December 1941 the right elbow was affected, With distinct pain oc ® 
lized to the medial condvl of the humerus, with pains irradiating into 
right hand and fingers. There was marked Weakness of the right M < 
while the sensibility in the hand was intact. Some days later he °b 5fr ^j 
a tumefaction of the back of the right hand, close to the proximal par 
the 3. metacarpal bone. This tumefaction still persists. From this 
stayed in bed, but without any important improvement of his con j 
Stiffness as well as pain gave him almost continuous trouble. During ra^ 
intervals he was able to leave his bed. On one single occasion he got nan- ^ 
and vomited. His voice is hoarse, but was normal before. A dry coug > * 
been present for some lime, swallowing is not disturbed. Neither bac 
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nor renal colic ever troubled hint. from 

began to lose fcigltl. “ 1 ' . daY „„d night time. Slool pM- 

SUP sSs on the 7th of .lanuari INt The patient is a man «■£££ 



Hg. 1. 


Temp. 37 C. Pulse 76, regular. Respiration not hindered. Blood pressure 
(Riva-Rocci) 160/90 mm. Extensive dental caries in the upper jaw, in the 
lower jaw tffe teeth are long with a thick layer of tartar. Pupillar reaction 
is normal as Well for light as for accomodation. 

Collum: In the jugular region a tumor presents itself reaching from 
the fossa jugularis upwards to the left, where it disappears under the 
border of the sterno-cleidal muscle. Tlte length is about 3 cm. The lower 
border disappears behind the collar bone, but during the glutation act 
the tumor moves upwards and presents itself about the size of a plum, 
sharply contoured and of elastic consistency. The lower border can be 
reached by one finger when swallowing (cf. photograph). No vascular 
murmurs can be heard over the tumour which seems not to have any 
relation to the thyroid gland. No glandular enlargements on the neck, no 
thyreotoxic eye symptoms. The skin is dry and Warm. 
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' Heart: Absolute dullness from the 4. rib and the left sternal border 
Ictus m the 5. interspace in the xnedioclavicular line. Normal j, Mr i 
sounds. 1 

Lungs: Sonorous percussion, vesicular respiration. 

Abdomen: Some subcutaneous fat. Tympanitic percussion everywhere 
no tumours nor resistance. No pain in the renal regions. 

Liver: Dullness from the 6. rib to the costal border. Liver not palpable. 


Reflex examination: right left 

patellar u._p 

achilles -p-p -p-p 

abdominal -f -p 

plantar V V 


Status localis: The right arm shows muscular atrophy. There is a 
distinct tremor, especially in the fingers. On the left arm there is only a 
slight tremor. Maximal flexion in the right elbow and radiocarpal joint cau- 
ses pain. The patient complains of distinct pain along the volar side of the 
medial humerus condyl. The force of the right hand and fingers is mar- 
kedly reduced, and movement causes pain. At the proximal part of the 3. 
metacarpal bone a compact tumour, 2 — 3 cm long is found elose.up to the 
3. metacarpal bone. 

Right lower extremity: Shows marked muscular atrophy. Tenderness 
is elicited by pressure or percussion in the trochanteric region, no tender- 
ness elsewhere. Rotation, ah- and adduction is somewhat limited in the 
hip joint because of pain. Flexion is performed to a normal degree. Flexion 
of the knee joint is intact, extension causes some pain. 

Lasegues phenomen negative on both sides. 


Measurements of atrophy: 

thigh i 

leg 

arm 

forearm 


right left 
42 44 cin 

29 30 

28 28 Vi 

x 12 13 


Exploration: The right lobe of prostata is slightly enlarged, hut of 
normal consistency and with movable mucosa. 

Urine: sp. gravity 1012. Diuresis from 2.2 — 2.8 1. Acid reaction 
litmus. Albumin: traces. Sugar and benzidin reactions negative, hopu- 
Microscopically isolated lymphocytes are found. . 

Blood examination: 6th of January 1942: Hb 80 % (Haldanes ^ 
dard) (5/2: 67 %); red bl. corp. 4.08 millions pr mm 3 , colour in 
white bl. c. 13V50. Differential count: metamyelocytes 3 y 2 %t se £ n, j' 0 . 
cells 58.5 %, eosinophiles 4 %, basophiles 3 % %, lymphocytes ^ 
monocytes y 2 %. Sedimentation rate 18 mm. (5/2 = 45 mm). c,n 
reaction in blood — negative. x 

Urea clearance 9/1 42: Blood urea 75 mg %, (30/1: 52.5 mg /0 J’^ 
clearance: 14. Standard metabolism 10/1: 103 %. Elecfrocar > r 




Fig. 2. Note the multiple medullary and subperiosteal cysts in the humerus 

and scapula. 

8/1 42: Sinusrythm, frequency GO, left axis deviation, PQ 0,24, QRS 
0.07, QT 0.34 sec. T positive in all leads. 

X-ray examination: Heart size 15 % cm, inner thoracic diameter 2S cm 
(distance 1.5 m). Trachea is disclocatcd to the right in the jugulum, the 
7. right rib has spoolform in the axillar region. No calcium deposits in the 
lungs. 

Right hip: Slight periarlhrilic deposits in the hip joint. In the trochan- 
teric region one area about 2 x 3cm and 2 smaller areas of lesser density 
are observed. A small, simular area is found in the os ischii. Similar areas 
of varying size are present in the scapula and humerus, in the mid-hand, 
ulna and probably in the right tibia as well (see photographs fig. 2 — 5.) 
No areas of lesser density are observed in the cranium. 

The renal regions: The renal shadows are remarkably well visualized 
on both sides. Their size and position seem to be normal. No concrements, 
are seen. The quantities of calcium, phosphorus, total base and carbon 
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Fig. 3. Note the multiple medullary and subperiosteal cysts in the ulna. 


urines Seru . n * aTe tabulated (see tab. I). The output of total base in tb 

never bn ‘ S reglEdered P re ' and postoperatively (tab. nr. 2). The patien 

lifer min- t ^ ^ unn ^ his stay. He was fed on an ordinary diet with 1 

treatment C k jf" addit i° n lle received 1 spoonful codliver oil daily and ; 

69 kcr in j r-ni^ ra J iolei ra ^ s before the operation. His first weight was 
69 kg, and 70. 1 kg the 19th of January. 


, r ^ 10 morbid history, the localization of a tumour up j 

o le thyreoid region, the results of the X-ray examination in con- 
nec ion with an abnormally rised serum calcium and calcium ex- 

TV ln ur ^ nes * s highly suggestive for the diagnosis of lip. . 
is lagnosis is fundamentally based on the rubbed calciummeta- 
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Fig. 4. Note the multiple cysts in the trochanteric region and the os 

pubis and os ischii. 

holism, marked by changes of the calcium value in the serum 
between 5.7 — 8.2 mu equ., as compared with the normal value of 
5 m. equ. In the urines from 112 to 380 m. equ. of calcium was 
found. This last amount is without doubt pathologic and represen- 
tative of what can be found in eases of hp. only. 

The patient was delivered to the surgical unit (Porsgrunn Luthcrske 
Sykehus), and operated on the 2lth ot January by dr. G. Raider. 
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Fig- 5- Note the multiple 

local anasthcsia altar 2 c g morpWum, Enucleatio «-* ** 

P ”"=^ta m a«n»n,er ? »^ r ^ 


of 


Ordinary struma incision. " , mm . Sterno-tn}*^ -- 

01 and behind the tascia colli. The tascia ’ id g ,„„d Was insP" 
and sterno-hyoidei were kept aside and the thjro 


A CASE OF hyperparathyroidism. - 0 / 

The observed lumour could bo localised to the lower lortlote<.Ill|C6la^ 
•The front of the tumour Was covered by a thin h>> « of th? oid . 
layer was removed and bent upwards during the dissection riio turnon • 
S was covered by a thin capsule, very thin on the front and la tern sides 
but more pronounced on the medial and back sides. — Dui mg the folhnr mg 
dissection the tumour Was observed to consist of 2 greater lobes. One of 
them lying in front of the other, about 2 X 3 cm, projecting into the 
iugulum, behind the clnvicula. After (his tumour had been luxated and 
lifted up the next tumour was observed. This tumour was somewhat 
smaller Ilian the first, more solid than the first and surrounded by a more 
marked capsule. Its position Was behind and at the same level as the 
midst of the left lobe of the thyroid gland. In the sulcus between those 
two the recurrent nerve was seen closely adherent to the tumour capsule, 
— On the fronted and lateral side of the inferior tumour, a nodule about 
the size of a bean was isolated, probably consisting of thyroid tissue. 
This was extirpated loo, whereafter suluration and glass drain. J he 
patient was in good condition during the operation. The operation lasted 
1 y» hour, because of the delicate consistency of the tumour. — • 

30(i 42; The patient reacted normally after the operation. On the 
day oi the operation he received 10 ml calcinnl (10 %) intraveiiiouslv, and 
thereafter 1 g calzan in milk 5 times daily. He presented no symptoms of 
latent or manifest tetania. The signs of Trousseau and Chvostek did 
not appear at all. He was very hoarse after the operation, hut with 
rapid improvement during the first days of recovery. A mixture con- 
taining ammonium chloride was administered to reduce the mucous 
secretion after the administration of calzan had been stopped. His voice 
has cleared remarkably but is still hoarse. The Wound is practically 
healed, and he is therefore transferred to the St. Josephs Hospital for 
further observation. 

Laryngosropic examination before operation: 

The left vocal chord is paretic in middle position. Larynx is small of 
caliber because of a prominent tongue root. The right vocal chord is nor- 
mal.) 

The extirpated tumors were analy.ed by prosector R. Eker, with the 
following result: Received a tumor -1.5x3 and 5 x 2.5 cm. Seems 1o bo 
clad by a capsule. Tumor is mostly built up of grey, compact and homo- 
genous tissue, of rather soft consistency. In one corner some cysts filled by 
colloid-gelatinous masses are observed, varying in size between pin head 
and a pea. Another specimen received, half size of compact consistency 
and grey colour. The same is cut up and embedded. 

Microscopic examination: In slices from the big tumor one observes 
a tumor tissue, div.ded into lobules by broad areas of connective tissue 
I e tUmor lis f e 15 bulU «P of epithel cells, which form closely connected 
form mnS m0St y witil alveolar or P al, ’sa<i<s grouping of the cells. The cells 
(I" vessels, also some lumens arc taA 

lumen!' r! r ; 1;r tae and sum mndcd by multiple layers oi cells The 
lumens are Hied by colloid and isolated, rejeefed cells and lipoid maLpb’,! 




ges, probably also crystals of fatty acids. The opithel cells are cubic or poly- 
gonal shaped and of varying size. Rather many of them enclose a clear 
vacuolizcd cvloplasma with a bladderformed nucleus, rich or middle rich 
in chromatin, many of them with distinct nucleoles. There is a marked 
variation in the size of the nucleus, but not in content of chromatin and 
only a few mitoses are observed. Further a markedly reduced number of 
cubic cells with eosinophil granulated cytoplasma is found. Between 
the epithel columns, mince, but richly arleriolized strings of connective 
tissue are observed. This tissue is middle rich in cells. Most of the vessels 
are capillaries. The border line between epithel and stroma is mostly sharp, 
some strings of epithel with indistinct borders are observed between the 
layers, still one cannot speak of malignant growth . Slices from the sma 
tumor present the same picture. Fat is not observed in the stroma. ie 
same moderate atypical cell formation and somewhat, indistinct border 
line between epithel and stroma is observed. No marked infiltration 
leucocytes is observed. The epithel is found projecting into the lumen o 
one vessel at a certain spot. — 

Diagnosis: Adenoma parathyreoideae. Slight atypical cell formation. 
R. Eker(s). Department of pathology of the Norwegian Radium Hospi ® • 
5/2 42: The patient is still hoarse, the left eye opening is- smaller- than ® 
right. His condition has improved and he has no pain any longer m 1 



A CASE OF HYPERPARATHYROIDISM. 


209 


rtaM elbow or the linger points. The tumor on the hock ol the right hand 
* hardly be seen any longer. He complains still of pains in the right 
thigh and" knee. He is allowed to leave hospital today. 

3/C 42: The patient presents himself for further con troltoda>. Ho 
gets tired when walking several kilometers. No marked dyspnea High 
thigh elbow and hand much improved. The tumor on the ngh hand has 
practically disappeared. Appetite is good. Increase of v.e,ig i '£ sn j co 
operation. Still hoarse. His thirst is not pronounced any longer and urme 
secretion has diminished. He feels fit and is in good spirits, m contrast to 
the time before operation. Weight today 70.G kg. Spec, gravity of urines 
1010, acid, normal. 


Commentary: 

Albright, Aub and Bauer (29) distinguish between the following 
chief types of hp.: 

1) hp. with symptoms from the skeletal system (cysts, fractures, 
brown tumors). 

2) hp. with simple osteoporosis. 

3) hp. with nephrolithiasis and — or without skeletal symptoms. 

4) hp. with nephrocalcinosis and impaired renal function. 

5) acute hp. (until now only presented from experiments on dog.) 

6) Pseudopagct. 


The patient described here presents symptoms from 1) as well as from 4). 
On Die whole, cases With skeletal symptoms are registered as the most 
frequent. This does not necessarily mean, that skeletal symptoms are 
present in all cases, so much more as this gives evidence of pathological 
endocrine changes of longstanding. In typical cases, as in the case reported 
above, the picture starts with pains in the arms, legs or back. So it happens 
that the case for a long time is registered as a case of lumbago {of. the case 
described by Harbitz and myself), ischias or neuralgia. The fact that all 
therapeutic measures fail to show any result whilst the invalidity of Ihe 
patient steadily increases, is apt to lead up to the right diagnosis. In more 
pronounced cases a sudden spontanous fracture after slight traumata is of 
good help for the diagnosis. As a matter of fact the pathologic condition 
has been existing for a long time, often years before these symptoms appear. 
A future task will therefore he to further the possibilities of early diagnosis. 
Tins again will lead to better results of treatment. Doubtful cases of loss of 
weight, anorexia, constipation, nausea, menial disorders, bone pains, 
asthenic condition, fever and diminished renal function have to bring 
into consideration the possibility of lip. and to start the necessary investi- 

?i!rl° nS n Ca r timatl0n in bl °° d and ur5no) ' Th0 Ranged calcium metabo- 
lism is the key symptom of the disease. 
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Albright has set up the division of the symptomatology j nto 3 
parts: 

1) Symptoms which derive from the hypercalcemia per sc 

2) Symptoms which derive from skeletal changes, and 

3) Symptoms which derive from the raised calcium and phos- 
phorus elimination in the urine. 

1) To this group of symptoms bciong: nausea, loss of appetite, loss 
of Weight, constipation, vomiting. It is doubtful whether all the symptoms 
just mentioned are caused by hypercalcemia. Some of them must belong to 
diminished renal function or acidosis etc. Symptoms as hypotonia, dimi- 
nished electric irritability and diminished QT interval, belong to the same 
group. 

2) Decalcination and demineralization of the skeletal system in certain 
cases leads to very characteristic pictures like ostitis fibrosa Reckling- 
hausen, in other cases only to the appearance of isolated cysts or osteo- 
blastomes and in some cases only to a general osteoporosis with all chan- 
ges from light to severe loss of calcium in the skeletal system. 

Opinions are different as to the question, whether the pathologic bone 
process or the endocrine changes developed by the parathyroidea adenom 
is the primary agens of the disease. Most authors seem to represent the opi- 
nion, that theskeletal changes aresecondary, indicating an increased resorp- 
tion, which brings tbe ossein to be a more marked substance in the bones 
than normally. The change is a similar one, as is met With in other patho- 
logic conditions which are followed up by increased resorption of hone, for 
ex. chronic glomerulonephritis (Bergstrand) (30). 

Bergstrand describes the first stadium of the disease as one where the 
bones change to be porose, as osteoclastic or osteolytic processes in the Have- 
rian channels and at the same time regeneration of connective tissue are 
at w'ork. The bone marrow itself has probably not undergone any change 
at this stage. During the later course of the disease the hone marrow is 
more and more displaced by loose and vascularized connective tissue. The 
richness in thinwalled blood vessels gives rise to bleeding with formation t o 
sbrown tumorsi). Resorptive processes in these tumors eventually £‘ ve 
rise to formation of cysts. Parallel with resorption of bone, regenerative 
■processes are at Work. But the last mentioned bone apposition is so poor, 
that it cannot overcome the destructive processes. _ , 

The demineralisation in lip. is a so marked symptom, that it is na ura 
to assume that the symptoms of hp. Will he observed earlier during con 
tions, where the demand for minerals from the hone system is increase - 
Such is the case during pregnancy. During the last part of pregnane. , 
it is calculated that the mother does not retain calcium enough to mee 
requirement of the fetus, which actually happens to be the double o 
amount retained. In the last trimester of pregnancy conditions are pee- ^ 
to accentuate the symptoms of hp. — As hp. happens to occur a 0 
times so often in females as in males, there is sufficient reason for gP 
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coteists to give attention lo thc possibility of this disease, ospecteHy i" 

connection with eases of osleomalaoy during peegnancy or ladnlsot .. 

Coses of hp. daring pregnancy are already reported. Spmgarn » 
Geist (31) have described one case in a priimpara aged 20 m the 4. month 
of pregnancy. The pregnancy was terminated bceanse it was felt Umt t he 
combined state of hp. end pregnancy weald affect both mother and e n d 
unfavorably. The chemical analysis of blood gave from 5 to o,95 m. equ. 
Ga before and 7.2 m. equ. after termination of pregnancy, a feature which 
is worth noticing. On a neutral ash diet containing approximately 100 mg 
of calcium daily, the patient had a daily average output of 431 mg calcium 

(normal ca 100 mg daily). .. „ . 

Friderichsen (15) gave the report of one case of high interest in this 
connection. A child, breastfed during the first 3 months of life and there- 
after receiving tallaitemenl mixtet, at the age of 5 months suddenly deve- 
loped tetania with a blood calcium value of 3.3 m. equ. in spite of increased 
calcium content in milk from the mother. The symptoms disappeared 1 % 
month after breast-feeding was stopped and blood calcium relumed to 
a normal level. Examination of the mother led to the diagnosis of hp. 
The chemical analysis of blood gave 8.2 m. equ. Ca and further typical 
changes were found in the skeletal system. An adenoma in the parathyroid 
glands was extirpated at the following operation. In this case hp. must 
have been present during pregnancy already. 

Hp. is not seldom accompanied by anemia probably caused by changes 
inflicted upon the bone marrow by the condition of hp. The anemia in my 
first case was normoclirom, in the here presented case hypoclirom, — 

3) The increased calcium and phosphorus excretion through the kidneys 
is accompanied by morphological changes in the kidneys. Calcium depo- 
sits can be observed in the tubuli and in the glomeruli as well. The distal 
part of the tubular system however, is the part where calcium deposits are 
chiefly localized, probably because the urine is concentrated here, which 
prevents a certain part of the calcium from remaining in solution. — The 
renal function is reduced by the calcium deposits, and this again causes 
retention of calcium in the blood, when the kidneys can’t manage to excrete 
their part. Theoretically one has to assume that hp. in its early stadium 
cannot be diagnosed or excluded by blood calcium determination alone. 
There remains the possibility of hp. in spite of normal blood calcium level, 
when the output of calcium in the urine surpasses the normal limit, with 
marked negative calcium balance as a result. The question rises, whether 
or not an increased amount of parathormone in blood can bring about 
a hypercalcemia as long as the renal function is normal. From experiments 
on dogs it is well known that the injection of hormone causes marked hyper- 
calcemia, so that this fact is used for standardization of parathyroid prepa- 
rations (Collip). It has to be remembered however, that the dosis in ques- 

tion is rather big and that renal function is disturbed until complete cessa- 
tion of urine excretion. — 

pasSe iU Unin P nn° bably , c0nc , enirated ver > r liul « the kidneys during its 

passage. Until mm our knowledge of this problem is scanty. Only the ioniz- 
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ed part of blood calcium is supposed to pass the kidneys. A threshold !or 
calcium seems not to exist, and taking into account that calcium leaves the 
kidneys in a concentration about the double of the ionized blood calcium 
one may suppose, that the index of concentration lies between 1 and 2 t 
marked rise of calcium flow to the kidneys can therefore he eliminated 
only by a rise of water diuresis. This seems to be the explanation of poly- 
dipsia and polyuria, distinguished symptoms of the disorder. — 

The serum calcium is present in 3 forms: a minor part is physically 
dissolved, another undissolved part is bound to serumprotein [Salvesen, 
Linder (32)] and the last part is kept in solution by the protracted sedi- 
mentation which characterizes oversaturated solutions of .calcium-carbo- 
nate or phosphate. The amount of ionized calcium can be calculated, when 
the amount of serum protein and total calcium are known (Me. Lean & 
Hastings) (33) there being an equilibrium between calcium and protein, 
which may be expressed according to mass law equation: 


Ca- protein 
Ga-proteinate 


K lO-i" 2 " 2 ? (tp 25° C, pH 7.35) 


When the kidneys can eliminate the surplus of calcium no longer, blood 
calcium will consequently rise proportionally to the reduction of kidney 
function. As long as the renal function is adequate, the calcium elimina- 
tion through the kidneys is abnormally high. (In my first case 5 times as 
great as normal and in the case presented here 8 times a great). Wien the 
renal excretion of calcium is lowered, the amount of calcium in the stools 
can rise, as stated by Albright, Baird, Cope and Bloomberg (35). 

Under physiological conditions there seems to be a constant relation 
between serum calcium and phosphorus (Howland), the product of both- 
expressed in mg per cent is 40 (10 x 4). Generally serum phosphorus 
is lowered in hp., when serum calcium is raised and the output of phospho- 
rus in the urines is greater than normal. When kidney function diminishes, 
however, also serum phosphorus can rise to a higher level, as was stated in 
the case presented here. The effect of this again is a tendency to loner 
serum calcium, but the regulation of the relation between serum calcium 
and phosphorus does not function as under physiological conditions, n 
the case presented here serum calcium as Well as serum phospiora> 
Were distinetty high (Ca x P = 88), in the case of Schrumpf and Hai » 1 
diminished: Ca X P = 22,. (blood calcium Was very high, but serum p 
phorus Was low.) Actually it is not the simple product Which JS ^ 
importance, but the product of ionized calcium and phosphorus, 
discrepances may therefore theoretically be explained supposing 
variable amounts of calcium are ionized; Acidosis will augm en ‘ 
alkalosis diminish the quantity of ionized calcium. Neverthe ess, 
contradictory results quoted above can hardly be explained in t ns ^ ’ 
there being a significant acidosis in the case with a high ca c 
phosphorus product. 

Some cases of hp. present hypocalcemia, hypophosphatemia an 
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nished calcium excretion. Impaired kidney function 1S accompanicc .y 
phosphate retention and this again reduces the serum calcium l^c 1. S « 
l case Was published by Downs and Scotl (34), concerning a aS >ea old 
male with renal colics, calcium atrophy of the bone system nnd^mulliple 
calcium deposits in both kidneys. Serum calcium was only 3.,o m equ., 
but serum phosphorus was high. The autopsy confirmed the . 

There was found an adenoma in one gland and hyperplastic conditions 
the three other parathyroid glands. — A constant relation between serum 
calcium and phosphorus does consequently not exist in hp., probably be- 
cause of the disturbed kidney function, which is present in most cases. — 

In this connection it can be of importance to point out the presence of 
acidosis in the case presented by me, so much more .as this feature has not 
been observed in the literature as far as 1 have seen, with the exception of 
one case presented by prof. Carnot and dr, Lafite (30) at the Mai eh meeting 
1938 of the Societe Medical des hdpitaux of Paris. In this case there was a 
slight diminution of the alkali reserve of the blood, lhc laboratory fin- 
dings demonstrate (see diagram and tab. 1), that with exception of 2 days 
(14/1 and 10/1), there was a marked reduction of the alkali reserve — before 
as well as after the operation. The alkali reserve Was generally reduced 
to about one half of the physiological value, which is 20 in. equ. (found 
as the middle value on 100 healthy persons). There remains to explain 
this acidosis. From experiments on animals it is known, that injection of 
big parathormon doses does cause hypercalcemia and hypercalcuria and 
thereupon azotemia, convulsions, vomiting and sudden death. In my own 
case the amount of phosphates in blood was markedly increased (5.4 
mg %) and the total base (determined elect roly (ically after the method of 
Herman Nielsen (37) in blood) showed on some days values well below nor- 
mal, especially on the 3. and 5. day after operation there was a marked 
drop in total base — still a regular, convincing correspondance between the 
acidosis and reduction of total base is missed. The compelling logic is to 
suppose that the acidosis is established partly as the consequence of (1) 
abnormous loss of base in the urine (2) or retention of acid equivalents, 
particularly phosphates (3) or diminished production of ammonia in the 
kidneys. On the basis of previous experimental results on animal already 
described, it seems justified to conclude, that the acidosis is brought, about 
as a direct effect of the hormone upon the body. We know (hat as a result 
of diminished h-jon concentration the ionization of calcium is raised. As 
moreover the paralhyreoid glands regulate the ionized part of blood calcium 
it les near to hand to suppose, that the acidosis is part, of a mechanism 
Winch tends to mobilize transport, and eliminate as much calcium as 
poss'blc Hso is, it must bo expected, that the acidosis will disappear as 
soon as the adenoma has boon successfully removed by operation But 
Um was not the case hero. The acidosis persists still 1.,' days alter opera . 

Another possibility is to resistor the acidosis as a renal acidosis An 

“■“7 1 baSK dOTine • '“”6 P-W. combined wMh r'olm" 

qutva ents and diminished ammonia produolion in the kidneys 
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Table nr. 1. 


Total base, alkalireserve, ■ calcium and phosphate in serum before and 

after operation. 


Date 

total base 

C0 2 m. equ. 

Ca m. equ. 

phosphate 

mg% 

9/1 

161 

15.4 

7.6 

5.4 

10/1 

157 

16.3 • 

8.1 


14/1 

160 

24 

8.2 


16/1 

157 

22 

6.9 


19/1 

151 

12.6 

5.7 


21/1 operation 





22/1 

155 

10.6 

5.6 


24/1 

145 

10.4 

6.1 


26/1 

142 

10.8 

5.6 


28/1 

160 

10.8 



30/1 

152 

11.7 

5.2 


1/2 

160 

14 

4.2 


3/2 

155 

10.8 

7 


3/6 

4 months after operation: 

5.2 

__ — — 


tends to produce a gradually increasing acidosis. If so is, it is easily under- 
stood that the acidosis Will last in spite of successful °P er * t,on . }m . 
to be expected that some time will pass before the rent {{k 

proved, the ammonia production increased and the mine ™ . 

body restored. This theory is to my opinion the 
strongly suggested by the output of kidneys 

As a result of depletion of calcium and ph p cortical region as . 

intrarenal calcium deposits Will he found, as Well i ^ lj)lie 

in the pyramids in some cases, While in other eases the todn ^ 
damaged. EventuallystonesWill be found m the renal P diagnQ5e d 

often combined With secondary infection. When ' after suC cess- 
early/the calcium deposits in the kidneys can be abs ^ {unc(ion is 
full removal of the parathyreoidadenom, Whereafter th „ alioB 

ameliorated. If the impairment of the kidneys is 
of the patient Will slowly be aggravated, and death wil 

reduced renal function. knowledge about the 

American Workers have contributed much , ns & Mallory® (38) 

relative frequency of urinary lithiasis in hp. In Cas the single 

material from Boston consisting of 25 cases, ostitis U ^ fibr os3 

symptom in 5 cases, nephrolithiasis alone in 1 cas ® bave collected 
combined with renal calculi in 9 cases. The same sent in 70 cases 

119 cases from the literature, Were ostitis fibrosa w P toms in 4<> 

(59 %), renal calculi alone in 3 cases (2 % /o) nioomberg ( 39 ) 

cases (38.5 %). Albright, Fuller, Baird, Cope, One. 
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report, 1 hat 27% of 83 cases had renal calculi. Barney & Meintz(lO) 
report 18 cases of hp. With renal calculi in 11 cases. The Youngest patient 
W< s aged 13, the eldest 62 years. Skeletal changes Were present in 12 eases. 
In 6 cases renal calculi and hone affection were both observed. Bilateral 
renal calculi Were found in 4 of 11 cases. The authors state, that hp. causes 
renal calculi in 4 — 5 %. — Griffin, Oslerbcrg & Braasch (41) report the in- 
cidence of hp. in the Mayo Clinic material to he. less than 0.2 % of cases 
With renal calculi. In the Cleveland, clinic the frequency of hp, amongst 
cases of renal calculi is stated to he O.t %. From Norway Brodorson (42) 
in 1035 reported 15 cases of renal calculi, which Were examined for clinical 
evidence of lip. No case of hp. Was found. 

: . In the case reported above by me no sign of renal lilhiasis was found. 

The x-ray examination of the kidneys however showed so marked kidney 
U — Acta mc.d. scandinav. Vot, CXV, 
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Table nr. 2. 


Output of totalbases and calcium in urine before and after operation. 


Date 

Diuresis 

spec, gravity 

totalbases 
m. equ. 

calcium 
m. equ. 

16/1 

2.2 1 

m 

462 

112 

nn 

2.5 1 


475 

380 

18/1 

2.4 I 

1.005 ' 

324 

1 61 

19/1 

2.8 1 

1.012 

750 

350 

20/1 

operation 

23/1 

2.6 1 

1.009 

429 

281 

24/1 

25/1 

1.2 

1.008 

108 

21 

20/1 

1.35 

1.005 

90 

19 

27/1 

1.2 

1.015 

300 

24 

28/1 

1.6 

1.005 

120 

107 

29/1 

1.5 

1.013 

405 

121 

30/1 

1.65 

1.003 

398 

63 

4/2 

5/2 

2 

1.8 

1.010 

490 

56 

52 

6/2 

2.15 

1.030 


49 


shadows, that it is only logic to suppose the kidneys contained an increase 
amount of calcium. It does not surprise that the renal function under these 
circumstances Was diminished (max. urea clearance 14). Like Holtens (17) 
statement in his case, the concentration power of the kidneys was most 
affected. The specific gravity of the urine Was never higher than 1.011 
before operation. With variations between 1.002 and 1.011. After the ope- 
ration the spesific gravity rose to 1.030, Which' signifies a rather rapid reco- 
ver of the renal concentration power. As a consequence of the diminished 
renal function, azotemia Was found amounting to 75 mg % blood urea. 
Only traces of albumin Were observed, and in the urine and only a few 
lymphocytes in the sediment. It seems to be a characteristic feature in such 
cases of hp. that only traces of albumin or no albumin at all are found, in 
contrast to diminished renal function. The same fact Was observed in an- 
other case described by Schrumpf & Harbitz. — 

In addition to the calcium elimination, the output of total bases in 
the urines was controlled before and after operation. The results are pre- 
sented in table nr. 2. 

It will be noticed that there Was a marked output of total bases before 
the operation, with variations between 324 and f'^amilliequivalents. After 
the operation there was first a reduction in the output of total bases (90 
m. eq.); thereafter increased values were found, averaging somewhat lower 
values than before operation [300 — 490 m. equ.). The differences between 
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is discussed. Reference is made to the calcium-phosphorus product, 
which was abnormally high, probably because of the disturbed 
kidney function. 

The alkalireserve, the calcium and total base in serum and the 
elimination of total base and calcium in the urine are quoted, as 
well during the period before as after successful operation. The 
necessity of repeated calcium analyses in serum and the urine is 
inopted out. 
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In Bergen, as elsewhere, the tuberculosis mortality and mor- 
bidity show a continuous decline. Fig. 1 shows this decline in Ber- 
gen, Trondheim, and Copenhagen during the most recent years. 
Stockholm is not included in this comparison as its tuberculosis 
decline runs approximately parallel with that of Oslo. The lines, 
based on the annual reports of the public health services of the 
respective cities, are drafted so as to represent the average for 
periods of three successive years. 

Fig. 1 shows an interesting phenomenon, i. e. the difference be- 
tween the tuberculosis mortality and morbidity. The mortality 
shows a constant and uniform decline, particularly after the World 
War 1914 — 1918. This decline runs approximately parallel in the 
three Norwegian towns. This result is presumably due to improved 
hygiene and treatment, the expansion of treatment centres and ear- 
lier diagnoses. As was to be expected, Copenhagen, with its well- 
developed diagnostic and therapeutic machinery, shows the lowest 
figures. 

One might expect the frequency of infection and the morbidity 
to show the same uniform decline. But this is not the case. As for 
the frequency of infection, statistics concerning tuberculin-positive 
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ufaelt tSf!t y K nd m ° rbl f lty curves for Pulmonary tuberculosis in the three 
• owns m Norway and in Copenhagen. Data from annual Public Health 


Reports. 


persons in the larger towns show that it continues to he between 
80 and 100 per cent, in adult life. All that has happened is an up- 
ward displacement of the age on infection, from childhood to ado- 
lescence. 

As for the tuberculosis morbidity, a striking phenomenon is to 
be observed in the curve both for Bergen and Oslo. After a marked 
decline at the beginning of the century, there is a remarkable stag- 
nation in the morbidity from the beginning of the second decade; it 
is not overcome till the last ten years. Even Copenhagen, with 
its low mortality, shows approximately the same figures as Bergen 
for notified cases of pulmonary tuberculosis in the last few years, 
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1 > 7 _ 4 . 5 _ 1.4 per 1000 in the period 1937 — 1939 (not included in 

fig. 1). This stagnation in the decline of the morbidity cannot he 
traced solely to intensified anti-tuberculosis work having led to 
the discovery of more cases. There must be another reason for the 
obstinacy shown by the morbidity. 

Once infection has taken place, the chances of the development 
of disease can in the main depend on two factors, — the resistance 
of the individual and his exposure to infection. How much each of 
these two factors determines the tuberculosis fate of Lhe individual, 
and what are the intrinsic and extraneous stimuli influencing the 
variations in resistance are some of the most important problems 
of tuberculosis research today. 

Broadly speaking, the first decline in the morbidity can 
in the main be traced to the increased resistance conferred 
on the community by the great progress made by hygiene in 
all directions. The more frequent isolation of open sources of 
infection has been beneficial in a lesser degree. The stagnation also 
shows, broadly speaking, that a further decline in the tuberculosis 
morbidity by these means is not to be hoped for, and that we must 
concentrate more on overcoming the other factor, i. c. the exposure 
to infection. Disease can develop only after infection, and the 
chances of infection leading to disease grow, in the opinion of many, 
with the frequency of contacts with infectious cases. 

In acknowledgement of this view, there has been a gradual 
change in the epidemiological direction of the anti-tuberculosis 
campaign, with continuous intensification of the search for infec- 
tious cases. The great slogan in the beginning of the diagnostic 
centre era is environment investigation. This change of direction 
in the tuberculosis campaign may perhaps partially account for the 
new decline in the morbidity which occurred in the third decade of 
this century, and which is very marked in Oslo at any rate. This 
search for cources of infection has been further aided in Norway 
by an addition to the tuberculosis law of March 1942 which requi- 
res the notification of all manifestations of tuberculosis, not only 
the most infectious, and compulsory environment examinations 
centring about them. 

fhis procedure can hardly reduce the morbidity below a cer- 
tain low level. Bachmann, among others, insists that the whole of 
this system hinges on persons who are already infected or who are 
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infectious. In either case, such infection may have done great 
harm, hut the extent of such harm cannot always be determined 
by a single environment examination; In urban communities in 
particular, the examination is not extended to all who are infected, 
arid it is seldom that one can be sure that a positive tuberculin 
reaction is due to a recent infection. It is thus impossible to keep 
under supervision persons who have recently become positive 
reactors and who, during the next few years after infection, are 
most liable, to fall ill. Such an environment examination can there- 
fore not be effective unless it is repeated at intervals of months and 
years, and this would require a too cumbersome machinery. 

If our aim is to root tuberculosis completely out of a community, 
we. must prevent infection, not only arrest spread of infection at a 
given moment. 

A significant step in this direction is screen-photography — 
the miniature Rontgenogram — which enables one to satisfy the 
constantly growing demand for a radiological examination of the 
whole community, irrespective of environment and known sources 
of infection. A complete annual examination would in a few years 
overcome tuberculosis in a community, but even the failure of a 
small fraction to undergo examination would lead to shirking- of 
this test by a comparatively numerous group of patients. 

In the first place, experience has shown that failure to appear 
for examination is most marked in the lowest social ranks of the 
community in which tuberculosis is most prevalent. In the second 
place, those who suspect themselves of being ill will be those who 
most dread such an examination on account of the economic loss 
tuberculosis entails and the stigma still attached by the community 
to one who has been marked as ailing. The above presupposes a 
voluntary examination, and this should be the solution of the 
problem as far as possible. 

In 1941, H. Chr. Olsen wrote: »Had the Bornholm investiga- 
tion been carried out by force, it had not left in the community that 
comprehension which is the the best guarantee for the future.*) 
As the tuberculosis campaign must be far-sighted and inclusive of 
all ranks in the community, its goodwill and sympathy are required 
in a marked degree everywhere. 

Miniature Rontgenograms — screen-photography — cannot 
alone solve those problems of tuberculosis research in which it is of 
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importance to ascertain the date of a first infection. Among other 
questions are those concerning the length of the interval between 
infection and disease, the influence of age at the time of infection 
on the subsequent course of the disease, the importance of re-in- 
fection and superinfection as compared with primary infection, the 
tuberculosis-prognosis for the tuberculin-positive versus the tuber- 
culin-negative, and the conditions under which tuberculin allergy 
varies or ceases. 

It is possible that in a few years BCG vaccination will, to a cer- 
tain extent, make these questions superfluous. But at any rate 
today they arc burning enough to judge by the keenness with 
which they are discussed. We must be able to answer them, are we 
to agree as to the course the tuberculosis campaign is to take in the 
future. 

It is primarily these questions which have created a demand 
for a tuberculin register which will, besides, prove useful in com- 
bating infection in association with other methods. Such a regis- 
ter must be based on an annual tuberculin examination or the 
whole community, from the school age to 35. 

According to Ustvcdt, 70—80 per cent, of all the infections in 
Norway occur within these ages. According to the Health Service 
data, 75 per cent, of all the morbidity is to be found within the 
same limits. In 1911, Bachmann wrote: »Parallel mit der Schirm- 
bilduntersuchung miisste an Hand von Pirquctkatastern, die von 
der Schulentlassung mindestens bis zum 25. Alters] ahr fortzu- 
fiihren waren, der progressive Grad der Durchseuchung festgcstellt 
werden.» 

Malmros and Hcdwall strongly urge the tuberculin examination 
of the whole of the Swedish nation, particularly with a view to 
ascertaining the date of a primary infection. 

In 1939, the Norwegian National Association against Tuberculo- 
sis had this register on its programme (Her t zb erg) and in certain 
places it is already introduced. 

The prophylaxis of tuberculosis should therefore today consist of 
•several co-operative measures — environment research, screen- 
photography, a tuberculin register, BCG vaccination, and perhaps 
also propaganda and popular education in a category by them- 
selves. It is particularly at the present time that this work must 
be intensified as much as possible, for the -war creates conditions 
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favouring a rise in the tuberculosis morbidity through reduced 
resistance and the opportunities for environmental changes due to 
evacuations etc. 

Wien the diagnosis station in Bergen was expanded in 1941, 
more attention was naturally paid to these tasks. The station’s 
accommodation and the state of affairs at that time did not permit 
of the introduction of a tuberculin register. In compiling it, the 
medical examination of schoolchildren is an important step, for it 
often forms the foundation on which a register is further built up, 
as was the case with the Bornholm community examination in 
1935—1940 (H. Chr. Olsen). 

For several years and in many different places tuberculin exa- 
minations of shoolcliildren have been carried out. No great preli- 
minary work or expense is required for these examinations which are 
easily carried out with almost 100 per cent, effect. The part they 
play in the campaign against tuberculosis is not always obvious. 
Tuberculosis at school age is characterized by primary infections 
nearly alwaj's running a benign course and with an insignificant 
risk of infection. An examination limited to schoolchildren is there- 
fore of little significance in combating infection. It is only when 
this work is extended, so at to include environment investigations 
centring about the tuberculin-positive, that it becomes valuable. 
The prospects of discovering a source of infection are excellent 
when the interval after infection is relatively short and the environ- 
ment is stationary as is usually the case. 

This examination gives a welcome opportunity to investigate 
asocial environments and to check up already known sources of 
infection. An annual examination induces both children and parents 
to take an interest in the tuberculin test and tuberculosis work; 
and a start has been made towards an extension of the examinations 
to the much more significant years of adolescence. 

These environment investigations centring around all tuber- 
culin-positive schoolchildren should be an obvious sequel to the 
medical examination of schoolchildren, but it is only in the most 
recent years that they have been carried out on any extensive 
scale. No such comprehensive school medical examinations have 
hitherto been carried out in the larger towns in Norway. 

It was not difficult to earn’ out such an investigation in the 
autumn of 1941 in Bergen, with its 100,000 inhabitants and some 
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12,000 schoolchildren, — figures modest enough to allow of a com- 
prehensive survey of the whole situation. The provision in the 
summer of 1941 of the screen-photography apparatus had solved 
the difficulties with the tedious radiological work, and the tuber- 
culosis station of the Health Service had in recent years been so 
well developed that there were good prospects of most of the sources 
of infection being discovered. The investigation followed two lines: 

1. The tuberculin examinations and 

2. Environment examinations. 

1. The tuberculin examinations were merely a further develop- 
ment of the already existing tuberculosis work among schoolchildren 
which consists of: 

A. Tuberculin testing, 

B. Radiological control of all the tuberculin-posilive, and 

C. BCG vaccination of the tuberculinnegative at the school- 
leaving age. 

A. Tuberculin testing. A 1 cm long scratch is made on the volar 
aspect of the left forearm through a drop of tuberculin applied to 
it. The skin is dried after 5 minutes and examined 48 to 72 hours 
later. The slightest positive reaction is a 4 mm infiltration. Smal- 
ler infiltrations are subsequently controlled by Mantoux 1/10 mg. 
The Pirquet-negative are not subjected to any further tuberculin 
test. The same person carries out the tests and reads off the reac- 
tions, — a point of great importance if uniform results are to be 
achieved, for in spite of all the rules and definitions, the estimate 
of a Pirquet reaction is always liable to subjective bins. 

I would like to remark that doctors should agree on always 
carrying out a tuberculin test in the same position, for example 
the volar aspect of the left forearm. A positive tuberculin reaction 
often remains visible for several months, and in this way one often 
avoids repeating the test. 

Koch’s old tuberculin, as used by the Health Service, was 
employed. Elsewhere, Norwegian tuberculin, from the Vete- 
rinary Institute, has often been used. During the medical exami- 
nation of schoolchildren, the German (T) and the Norwegian (N) 
tuberculins were compared on 114 scholars chosen at random 
(table 1). The infiltrations were alike in 44 per cent. In 39 per cent, 
the T infiltrations were larger than the N infiltrations, both reac- 
tions being regarded as positive. In 9 per cent, one or other of the 



226 


EINAU BERLE. 


Table 1. 





Comparison of tuberculin tests. 



Number of persons examined 



1. 

Infiltration T = 

Infiltration N 


2 . 

ft 

i > N, both / 4 mm 

44 (39 %) 

3. 

ft 

N > T, » >4 mm 



4. 

ft 

'i' > 4 nun. N < 4 mm 

8 } 


5. 

ft 

N > 4 mm T < 4 mm 

21 

[ o % 

c. 

ft 

T & N <C 4 mm., Mantoux 4 - 

4 ) 


7. 

ft 

ft 

» 4 » i> 0 

4J 

' v % 

He. 2. Average infiltration T == 8 mm., N = 

5.9 mm. 


ft 

4. T 

in mm. 

10 8 7 5 4 4 4 4) 




N 

ft ft . 

0303332 21 

Failure with N: 2 

ft 

5. T 

ft ft . 

2 0 l 




N 

ft ft . 

- 4 4/ 

Failure with T: 1 

1> 

6 . T 

ft ft . 

3 2 3 3\ 




N 

» ft . 

3 2 0 0} 

Failure with N: 2 

ft 

7. T 

ft ft . 

3 2 2 3} 




N 

ft ft . 

3 2 0 Of 

Failure with N: 2 


Failure with (he tuberculin test: T: 1 & N: 6 

Legends: T = Koch’s old tuberculin. 

N = Tuberculin from Norwegian Veterinary Institute. 


reactions was doubtful or negative, and in 7 per cent, both were 
doubtful. On the whole, the T reactions were the more definite 
of the two. The N reaction failed in four cases, the T reaction only 
in one. 

Point 7 shows how important it is to put the lower limit of a 
positive Pirquet at 4 mm. We see how a more definite and strong 
reaction is provoked by the German as compared with the Nor- 
wegian tuberculin. I should mention that Mantoux’s test was 
carried out with 1/10 mg of Norwegian tuberculin, and that the in- 
vestigation did not fulfill scientific requirements, for the tuberculin 
first to be used was the German, and it is possible that an uninten- 
tionally stronger and deeper scratch may have been made at the 
first test, and this may in part account for the difference. Besides, 
the testing was hurried, and the time taken for drying was not 
checked up. Yet the difference between the two tests was so mark- 
ed that in mass investigations it is advisable to state wat tubercu- 
lin is used in order to ensure uniformity for comparison. 

The Pirquet test was carried out only once, without Mantoux 
control of the tuberculin-negative. The behaviour of the Pirquet 
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and Mantoux tests, compared the one with the other, seems to 
vary in the different communities. Thus among Oslo inhabitants 
born in this city, Hcrtzbcrg found the Pirquet test to be defective 
in 5 to 6 per cent., whereas it was so in about 22 per cent, among 
the, inhabitants of Oslo who had migrated to it. He ascribes this 
difference in the sensitiveness of the. Pirquet test to the relatively 
great allergy conferred on an urban community by repeated super- 
infections. 

Investigations in Copenhagen (Holm and Uslvedt), Hoyanger 
(Andenas), and Vastcrbolten (Wahlin) show considerably greater 
defections of the Pirquet test, from 25 to 40 per cent. The environ- 
ment in these investigations being less infected than in the case of 
Oslo, these figures give support to Hertzberg’s theory. No such 
investigation has been undertaken in Bergen, but fig. 1 warrants the 
assumption that conditions here are much the same as those in 
Oslo, As for the medical examination of schoolchildren, the falli- 
bility of the Pirquet test is of small account in view of the increased 
work that would be necessary were the Pirquet-negative to lie 
subjected to Mantoux control. As matters were arranged, the 
Pirquet examination of each school, with up to 2000 scholars, 
could be completed in one day, and that of all the national schools 
in -about a fortnight. A Mantoux control would have prolonged the 
investigation over several months. Besides, this voluntary examina- 
tion would, by the Mantoux test which is more alarming for school- 
children, have lost its popularity, and its prospects would have 
been compromised. 

Nor do the Pirquet-negative, Mantoux-positive schoolchildren 
play any important part in such a study. It is very rare to find 
active tuberculosis with a negative Pirquet at the school age, and 
there is little chance of one’s finding infected, Pirquet-negative 
children in a tuberculous environment. 

The results of the Pirquet examinations are seen in table 2. A 
distinction is made between public and other schools. In the public 
schools, education is compulsory for seven years for all children 
from 7 to 13. There is also a voluntary, eighth class in these schools. 
Tlie other schools are the »middcl schools)), the »gymnasium», the 
occupational or industrial schools etc. In this as well as in the 
following tables, the already BCG-vaccinated children are in- 
cluded among the Pirquet-negative when the percentage of the 



228 


einar berlr. 


Table 2. 


The school medical examinations in autumn 1941. 


* 

Public 

schools 

Other 

schools 

Total 

Number of scholars 

8892 

2492 

11384 

Absentees 

139 

52 

191 

Percentage of absentees 

1.0 

2.4 

1.7 

Refused Pirquel 

52 

6 

58 

Earlier BCG vaccinated 

209 

121 

330 

Pirquet-positive 

854 

436 

1290 

» » percentage 

9.8 

17.9 

11.6 

» i) negative 

7638 

1877 

9915 


Percentage of Pirquet-pos. in the seven classes of the public schools: 9.5. 


Table 3. 

Results of the school medical examinations in autumn 1941. Grouped by 

classes. 



Number 

Absentees 

Pirquet 

Pirquet 



% 

pos. 

pos. % 

1. class 

1176 

2.5 

74 

0.4 

2. » 

1072 

2.5 

75 

7.2 

3. o 

1238 

1.3 

100 

8.2 

4 . » 

1236 

1.7 

101 

8.5 

5. » 

1308 

1.7 

130 

10.2 

6. 9 

1249 

1.2 

137 

11.1 

7. » 

1237 

0.3 

179 

14.5 

8. » 

376 

1.3 

59 

16.2 

1. »Micldei-schoob> 

563 

1.8 

72 

13.1 

2. » » 

498 

3.0 

72 

14.9 

3. » # 

515 

1.6 

103 

20.3 

1. »Gymnasium» 

269 

1.5 

46 

17.4 

2. » 

178 

2.2 

37 

21.4 

3. 9 

204 

5.4 

52 

26.9 

Public School 

8892 

1.6 

854 

9.8 

9Middel-school9 

1576 

2.1 

247 , 

16.1 

9Gymnasium9 

651 

2.9 

135 

21.4 

Total 

11119 


1236 

11.4 


Pirquet-positive is calculated. It would have been more strictly 
correct to divide the vaccinated children between probably positive 
and negative, according to the number of those who changed m 
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this respect from year to year. But the number of vaccinated 
children is so small that this procedure would not have affected the 
results. The figure 9.5 is the percentage of positive reactors in the 

seven classes of the public schools. 

Table 3 shows the results of the investigation in each class, and 
fig. 2 shows the same in graphs, 4 here was no difference between 
boys and girls in the public schools. The difference in the eighth 
class and first »middel-school» may be interpreted as a puberty 
phenomenon — Pirquet-positivc girls of 14 leading, while Pirquct- 
positive boys do so at 15. For the eighth class, however, the diffe- 
rence is within the statistical standard error. 

In the first »middel-school», school conditions have assuredly 
had a greater influence on the percentage. The curve for the 
seven classes of the public schools gives a correct picture of 
the population, and the age-grouping follows fairly closely the 
class-grouping, — seven years for the children in the first 
class, 13 years for those in the seventh. The curve for the 
other classes represents a selected material of less statistical 
value. In the first place these classes both in the »m.iddelschool» 
and the »gynmasium», contain scholars belonging to two or more 
years because of the interposed, voluntary eighth class. The 
percentage of positive reactors should therefore be calculated ac- 
cording to their age, as is done in fig. 2 to the right. In the second 
place, only some 40 per cent, of the scholars in the public schools 
move up into the »middel-school», and only some 50 per cent, 
from this school go on to the »gymnasium»> (see the uppermost 
curve). These belong to the social upper classes in which the per- 
centage of positive reactors is presumably lowest. Thus the whole 
curve acquires an artificial downward slant. This sorting out finds 
expression on the »class-curve» in a kink at the transition to the 
»middel-school» and »gymnasium». On the »age-curve», the first 
kink is straightened out at the interposed eight class, the second 
kink remains standing. ' 

It would be interesting to learn to what extent this sorting 
out occurs in relation to the percentage of positive reactors in the 
various parts of the town. In this connexion, those who were called 
up for compulsory civil service in February 1942 were asked if 
they had been Pirquet-tested in 1941, i. c. when they were 19 years 
old. Fig. 4 A is a chart of Bergen showing how many per cent, of 



230 


EINAR BRRLE. 



Fig. 2. The findings of the Pirquet examination, grouped according to class 
and age. The upper curve = the number of scholars. The lower curve — the 
percentage of Pirquet-positive. 

each muster reporting for service were tested with tuberculin. For 
the purpose of comparison, a chart shows the percentage of positive 
reactors among the scholars of the public schools in the various 
school districts. Military muster districts and school districts are 
not, to he sure, identical, but it will be seen that in those areas in 
which more than half of the men liable to service hade been Pirquet- 
testecl, the percentage of positive reactors among children is under 
8, whereas it is, on the whole, over 10 in the areas in which between 
25 and 10 per cent, of such men have been tested. 

The percentage of positive reactors among the Pirquet-tested 
men liable to service was 28, — and this tallies well with the 26.4 
per cent, for the school-tested persons reaching the age of 19. 

It is possible only to guess at the course of the curve for the 
•whole population between the ages of 14 and 19 (fig. 2). 

It may be noted that the percentage of positive reactors in the 
public preparatory schools, for artisans is indicated by the stippled 
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line. These schools represent a worse environment than the higher 
schools, and their scholars are only about 10 per cent, of the total. 
Tn the first half of 1942, 36 per cent, of the 20-year old men in the 
compulsory civil service were Pirquet-positive. When these figuies 
are compared, a »probable curve», indicated by the dotted line, 
may be drawn with an abrupt rise in the percentage of positive 
reactors after leaving the public schools. If this curve represents the 



A comparison, by classes, of the schools with 
the lowest and highest percentage of positive 
reactions 


Fig. 3. A comparison, by classes, of the schools with the lowest and the 
highest percentage of positive reactions. 

truth approximately, it justifies the energetic agitation for BCG 
vaccination among scholars on leaving the public schools. 

Tlie next part of the investigation concerns the distribution of 
Pirquet-positive children in schools and town districts. To ensure 
uniformity, only the children in the seven public school classes 
were examined. Table 4 shows their distribution in schools. Schools 
1 and 2 show approximately the same percentage of positive reac- 
tors as the second class of the public schools. Schools 11 and 12 
show a percentage between the sixth and seventh class. The diffe- 
rence between these two groups of schools is greater than three 
16 — Acfa med. scandinav. Vol. CXV. 
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Table 4. 

I he seven classes of the public schools grouped according to the percentage of 

Pirquet positive reactors. 


Schools 

Number 

Pirquet 

pos. 

Pirquet 
pos. % 

Absentees 

*0/ 

/o 

1. Fridalen 

1032 


6.8 

1.6 

2. Haulceland 

430 


7.5 

0.5 

3. Solheira 

562 

47 

8.4 

0 

4. Nygaard 

861 

74 

8.8 

1.9 

5. Mohlcupris 

443 

39 

9.1 

2.9 

6. Ny Krohnborg & Gyldenprit, 

1351 

126 

9.3 

0.3 

7. Sandviken 

888 

86 

10.0 

1.7 

8. Rothaugcn 

712 

72 

10.2 

1.0 

9. Dragefjellet 

411 

42 

10.6 

3.1 

10. Chr. Krybbe 

416 

46 

11.3 

2.2 

11. Nordnes 

755 

87 

11.9 

3.2 

12. Krohnengen 

537 

69 

13.3 

2.5 

13. Gyldenpris 1 — 4 classes .... 

(152) 

(18) 

(12.0) 

(1.3) 


times the statistical standard error, and comparison is therefore 
feasible. When the percentage of positive reactors is calculated for 
each class in these two school groups (fig. 3), confirmation is found 
of the well-known phenomenon that the age of infection moves up 
in the least infected communities. The straight lines in the curves 
for the relative figures represent a flattening-out of the curves 
according to the method of least squares. 

It is difficult to draw a correct picture of the distribution of 
Pirquet-positive children in the town. Bergen is divided into 
parishes, and the percentage can be calculated by parish, as in 
fig. 4 — C. This calculation is, however, based on the census of 
1939 which is not correct today. Besides, the density of population 
and the social conditions vary greatly in some respects in one 
and the same parish, notably the large ninth parish. The percen- 
tage can also be calculated by school districts (fig. 4 — B.) But 
this calculation is also not quite correct as the children do not 
always live in their school districts. However, both charts may 
together give an approximately correct impression. 

The same difficulties present themselves when one seeks to find 
out the social conditions which influence the percentage of positive 
reactors. There is great lack of uniformity in the social conditions 
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in some respects of each parish, and the availabe statistical data are 
from 1937. The findings must therefore he considered with reserve 
There is little concordance to be found on comparing the percen- 
tages of positive reactors in parishes the density of whose popula- 
tion is calculated according to the number of occupants of a room 
(fig. 4 — D). It should be noted that in parishes 5 and 4, the rela- 
tively numerous joint households, homes for the aged, boarding- 
houses etc. give a too favourable impression of the density of popu- 
lation. 

There is greater concordance when one compares the percentages 
of positive reactors with the character of the housing (fig. 4 — 1£), 
This is expressed in figures on the basis of a home’s equipment with 
bath and W. C., its rental and age. These three factors are num- 
bered from 1 to 9, and the figure for each parish is the sum of these 
three factors. (The smallest number = the best, and the largest = 
the worst condition). Only when the morbidity, mortality and 
opportunities for infection are investigated at the same time, can 
an opinion be formed as to whether housing conditions and the 
standard of living influence the risks of infection more than the 
density of population. Such an investigation would have to depend 
on more recent statistical data than are at present available. 


B. Radiological control. 

The further examination of the schoolchildren was by screen- 
photography of all who were Pirquet-positive, and of all the scho- 
lars in the first and last classes of the public schools. Cases, sus- 
pect on screening, were kept under subsequent supervision. 

Table 5 show's the results of the examination of the Pirquet- 
positive cases. Active disease of a tuberculous character was found 
in only 14 of the 113 who were re-examined, i. e. in 12.5 per cent. 
With growing experience and opportunities for comparing the 
screen photos from year to year, this percentage will assuredly rise 
further. This procedure should economize time and render the 
examination more popular. The many unnecessary summons to 
examination are upsetting and irritating for those who prove to be 
well. 

Active pulmonary tuberculosis was found in two sputum-nega- 
tive cases in the public schools and in one sputum-positive case m a. 
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Table 5. 

Clinical control of the Prirqnet-positivc school-children in autumn 1941. 



Public 

schools 

% 

Higher 

schools 

0/ 

/o 

Total 

0/ 

/o 

Pirquet positive 

854 


382 

■ 

1236 

93.0 

Of whom were screen X-ray 

S30 

97.0 

325 


1155 

» » « clin. examined . . 

98 

12.0 

15 

1 

113 

9.8 

with following findings: 



n 




Active pulm. tuberculosis .... 

2 



0.3 

3 

0.3 

» hilus adenitis 

10 

1.2 

0 

0 

10 

0.9 

Plcuritis 

1 


0 


1 


Inactive pulm. tuberculosis 







(under observation) 

2 


0 


2 


Pulm. tbc. invet. (calcif. etc.) . . 

21 




28 


Inactive hilus changes 

IS 


■ 


55 


Negative lung findings 

16 


0 


16 



higher school. The ten cases of hilus adenitis and the one case of 
pleurisy were all found in the public schools. The two inactive 
cases of pulmonary tuberculosis had undergone hospital treatment 
earlier, and subsequent examination has shown no sign of active 
disease. The total morbidity among the Pirqnet-positive cases 
undergoing screen-photography was 1.1 per cent. 

Among the Pirquet-negative scholars who underwent screen- 
photography was one with hilus adenitis; Infection had probably 
occurred in the course of Pirquet testing. Thus the total number of 
cases of hilus adenitis was 11. A non-specific pulmonary infiltra- 
tion was found in one case, and heart disease, overlooked at the 
screen-photography in 1940, in another. As already pointed out 
by James-Olsen, all the children were photographed on this occa- 
sion. In the spring of 1941, all the oldest classes in the public schools 
were Pirquet tested, and the positive reactors were photographed. 
Table 6 is a comparison of these two examinations with the last 
examination. Here are to be found only those cases of tuberculosis 
which were discovered at the above-mentioned examination, — 
undertaken at a time chosen at random. These examinations 
showed a total morbidity of 2.7 per thousand. A comparison of the 
1940 with 1941 findings shows that the number of new infections 
or cases of hilus adenitis is practically unchanged, whereas the 
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sons. Considering that BCG vaccination figured for the first time 
on the programme of the Health Service in the spring of 1941 and 
has always been voluntary, a vaccination percentage of over 45 
in the public schools promises well for the future. The small num- 
ber of vaccinated scholars in the higher schools suggests that ad- 
vice by word of mouth will be needed to raise the vaccination 
percentage. A new appeal on behalf of BCG vaccination had been 
planned for the spring of 1942, but irregularities in the school 
curriculum made this impossible. 

2. The Environment Examination. 

The second part of the present study concerns the environment 
examination centring about the Pirquet-positive cases. This 
examination should be a logical sequel to the Pirquet examination, 
hut it is only of recent years that it has been carried out on any large 
scale. Such an environment examination must prove fruitful as the 
infection of the Pirquet-positive must be of recent date, and the 
possible sources of infection are often limited to the family and the 
nearest surroundings. 

To study more closely the various modes of infection, and in 
order if possible to detect unknown sources of infection, all the 
Pirquet-positive cases were charted out on a map of the town. 
This made it easy to see if several members of the same family are 
Pirquet-positive, and if in certain houses, quarters or streets there 
are accumulations of Pirquet-positive cases not traceable to known 
sources of infection. Such accumulations of Pirquet-positive cases 
rouse suspicions and call fora closer examination of the environ- 
ment. 

The ideal would be to chart out on the same map all the per- 
sons on the tuberculosis register, with a statement concerning their 
infectiousness. This has not been done. The public health nurses 
make good this defect to some extent by memory. 

The next step was to invite all in contact with scholars in the 
first class, negative-to-positive reactors and Pirquet-positive 
members of the same family to undergo examination. There fol- 
lowed the issue of a form of questions to the other scholars with 
unknown sources of infection, i. e. to about half of all the Pirquet- 
positive scholars. This form contained questions about known 
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opporluniiies for infection, and advice to the other members of 
the family to let themselves be examined. Those members of the 
family who turned up were screen-photographed if they were more 
than 35 years old. Those under this age were Pirquet tested and 
the positive reactors were screen-photographed. 

Fifty-two members of the 99 families summoned turned up. 
In the next series, a questionnaire, addressed to 560 families, was 
answered by 264 or 47 per cent. Of the 882 members of the families 
thus addressed, 453 (51 per cent.) were examined. Of the 854 
Pirquet-positive scholars in the public schools, 458 had been exa- 
mined earlier by the Health Sendee. In 128 cases (15 per cent, of 
all -who were Pirquet-positive) tuberculosis had existed earlier. 
The 1236 positive reactors among the children were distributed over 
1087 houses. In 139 cases, there was more than one positive reactor 
in the same house, altogether 303 children or 24.5 per cent, of those 
who were Pirquet-positive. 

The possible sources oj injection were mainly the following: 

1. Parents (in the home). 

2. Brothers and sisters. ( » » » 

3. Relations (Outside the home). 

4. Companions » » » 

5. House (In the same house without close companionship). 

6. School (Scholars, teachers). 

7. Street (Tuberculosis in the same street). 

8. Evacuation. 

9. Unknown. 

These findings and the earlier investigations of the Health 
Sendee afford examples of the above-mentioned modes of infection. 
Parents, brothers and sisters, other relations and companions are 
such every-day sources of infection that they need no further dis- 
cussion. 

House infection. The system of charting afforded some illustra- 
tive examples. 

Table 8: On the table, nrs 3 and 4 were positive. Nr 3 had earlier 
been discovered at an environment investigation centring about 
nrl. Nr 4 was a positive reactor in the first class. When the family 
was summoned for examination, nr 5 proved positive and the sub- 
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Table 8. 

House infection. I. 

Family 1: First storey. 

Parents: well. 

1. Daughter born 1923: miliary tuberculosis in March 1941. 

2. Son born 1925: Environment: tub. glil. broneh. in April 1941. 

3. Son born 1934: School: neg. to pos. Pirquet reactor. Hilus adenitis in 
April 1941. 

Family 2: Third storey. 

Parents: well. 

4. Son born 1934: School: Pirquet pos. 1st class in Oct. 1941. 

5. Son born 1936: Environment: Hilus adenitis in Feb. 1942; ndm. 

Ilaukeland Hospital in Dec. 1941, Pirquet pos. and 
adenit. post angina. 

No oilier children in the house. 

Source of infection: man aged 25, lived at home with parents and grown up 
brother. Consulted doctor for his throat. Found cavernous pulmonary 
tuberculosis of old standing. 


Table 9. 

House infection. 11. 

Family 1: 

Parents: well. 

1. Son born 1927: Pirquet neg. autumn 1941. Pirquet pos. spring 1942. 
Well. 

2. Daughter born 1932: Pirquet neg. to pos. reactor autumn 1941. Hilus 
adenitis. 

Family 2: 

Parents: well. 

3. Son born 1917: Pulmonary tuberculosis autumn 1942. 

4. Son’s daughter 10 months: Pulmon. tuberculosis spring 1942. 

Family S: 

Parents: well, 

5. Son born 1923: Pirquet pos. 1940. 

6. Son born 1931: Pirquet neg. Oct. 1941 and pos. autumn 1942. 

7. Daughter born 1933: hilus adenitis 3 940. 

Family 4: 

Parents: well. 

8. Son born 1930: Pirquet neg. autumn 1941 and spring 1942. BCG. 

No other children in the house, the adults well. 

ject of hilus adenitis. This high morbidity made the existence of a 
source of infection in the house highly probable. This source was 
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discovered by a private practitioner a couple of days before the 
investigation of the Health Service was started. 

Table 9: On the table, nrs 2, 5, and 7 were positive. This led to 
all the occupants of the house being examined in the spring of 1942. 
Nr 1 was then found to be a negalive-to-positive reaclo). Nr 3 — 
the source of infection — proved to be a case of long-standing pul- 
monary tuberculosis. Nr 4 had an extensive lung infiltration. Nr 6 
was also a negative-to-positive reactor, only nr 8 was Pirquct- 
negativc and was vaccinated by BCG. It is possible, but not pro- 
ven, that the source of infection discovered was responsible for the 
infection of nr 7. 

School infection. One example was discovered. In 15 classes, 
cases of tuberculosis were found on the school medical examina- 
tion. When, two months later, Pirquet tests were carried out, a 
negative-to-positive reactor was found in a class in which another 
scholar suffered from hilus adenitis. All the other scholars proved 
to be negative with the exception of those in a third, »middel- 
school» class. In this instance, the school medical examination 
had revealed the only infectious case of tuberculosis. When the 
Pirquet testing was repeated, five girls proved to be negative-to- 
positive reactors. All of them sat near, and notably in front of, the 
patient. One suffered from hilus adenitis. Another was febrile for 
a couple of weeks before the examination, and her sedimentation 
rate was 44 mm — normal radiological findings. A third, the only 
one to associate with the patient out of school, suffered from hilus 
adenitis. The two other negative-to-positive reactors were found to 
be healthy. 

The most comprehensive example of school infection dealt 
with hy the Health Sendee is the following. 

In October 1939, a girl, in a class of 30 in the first »middel- 
school», was notified as suffering from pulmonary tuberculosis. At 
the same time five other girls were ill, two of them suffering from 
erythema nodosum. Examination of the class during the five 
following weeks showed that 25 were Pirquet-positive. Ten suffered 
from active hilus adenitis, and five showed a high sedimentation 
rate. Most of the scholars were re-examined in the spring of 1940. 
One of them, whose sedimentation rate had been raised, had 
developed hilus adenitis, and one who had suffered from hilus 
adenitis had developed pleurisy which in the course of a couple 
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of months turned to destructive pulmonary tuberculosis. One who 
had been Pirquet-negative was now positive. When the class was 
screen-photographed in the autumn of 1940, two moie cases of 
pulmonary tuberculosis were discovered. In one of them hilus 
adenitis had been found in the spring of 1940, whereas in the 
other nothing had been found amiss at the examination in April. 
In one case, with a sedimentation rate of 44 mm, an apparently 
inactive focus, of the size of a pea, was located in the left apex. 
In the course of a couple of months she developed a rapidly destruc- 
tive pulmonary tuberculosis, and in February 1941 cavities were 
demonstrable on both sides. She died in June. 

It is possible that this outbreak came to an end in the autumn of 
1941 with two deaths, one incurable case, and two undergoing 
pneumothorax treatment. Only four of the 30 scholars have 
remained Pirquet-negative, and all of them have been vaccinated 
with BCG. 

It is assuredly no fortuitous coincidence that in both these 
examples of school infection the scholars were girls aged 14 to 15 
years. Ulrici finds this age lacks resistance to infection with tuber- 
culosis is as marked a degree as does earliest infancy. In his opi- 
nion, the course of the disease is characteristic, beginning as it does 
with a simple hilus adenitis which in the course of months and 
years undergoes destructive changes, without definite pauses, in 
spite of treatment. Women in particular show this condition, and 
its mortality is exceeded only by that of miliary tuberculosis. 

Street infection. It is difficult to find typical examples as the 
conditions under which infection occurs are not easily discovered, 
and other sources of infection may play a part. It is possible that 
a certain street-infection may serve as an example. In this street, 
30 per cent, of the schoolchildren were Pirquet-positive, whereas 
elsewhere in the parish only some 12 per cent, were so. Two areas 
indicate the sources of infection. Father and son lived in one area. 
The father’s was an old case of phthisis for which hospital treat- 
ment had not been given till 1940. The son suffered from chronic 
tuberculosis, a drunkard wandering in and out of sanatoriums. In 
the other area lived a schoolgirl who developed tuberculosis in 1939. 
Her father was found in the spring of 1942 to be suffering from 
chronic infectious tuberculosis. About these sources of infection 
were 17 Pirquet-positive schoolchildren, whose infection could not 



242 


E1NA.K BEBLE. 


ahvays be traced to its origin. Three were scholars belonging to the 
same class as the girl who developed pulmonary tuberculosis in 
1939. 

Evacuation infection. A couple of such cases occurred. During 
the indiscriminate evacuation on the outbreak of war in 1940, 
tuberculous patients came into contact with healthy persons. 
Arrangements have since been made for the evacuation of the 
tuberculous, should this prove necessary, so such disasters should 
be avoided in the future. 

Unknown sources of infection. They continue to be numerous 
in spite of all. Gastric-lavage examinations have shown that persons 
without either signs or symptoms of disease may discharge tubeicle 
bacilli sporadically. Primary infections, which often give rise 
to no symptoms, are also not infrequently associated with the 
discovery of tubercle bacilli. In the present study it is of little 
importance that in Norway at the present time these gastric- 
lavage-positive cases play a subordinate part compared with 
sputum-positive cases. They can, at any rate, be a source of posi- 
tive reactions among their surroundings. 

To ascertain the frequency of the various modes of infection, 
the most likely sources of infection have been investigated in the 
present stud}' in the eight classes of the public schools, class by 
class. Infection within the family may perhaps be overrated as 
the data are based primarily on the earlier environment examina- 
tions of the Health Service which paid the greatest attention to 
the family. The environment examinations were more thoroughly 
investigated in the first three classes than in the remainder, a 
special summons being addressed to the relations of the scholars 
in the first class, and the scholars in the second and third classes 
being Pirquet tested also in the spring of 1941. 

In table 10 the number of discovered sources of infection follows 
the classification adopted in the earlier scheme. School infection 
is seen to be insignificant. In the group »undiscovered infection# 
are collected the cases in which no information was obtained from 
the relations. 

It is possible that a more energetic agitation for the environ- 
ment examination may raise the proportion of known sources of 
infection for the higher classes to 65 — 70 per cent. From the 
third to the eighth class in the present study they are on the average 
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Table 10. 

Probable sources of tuberculous infection for the eight classes of the public 

schools. 


Source of infection 

Class 

Total 

1 i 

2 

3 

4 

KB 

m 

Of 

8 

Parents 


27 

23 

24 

23 

34 

20 

7 

IS6 

Brothers & sisters . . 


5 

11 

0 

S 


14 

3 

63 

Family 


17 

16 

15 

16 

11 

21 

10 

123 

Surroundings .... 

1 

4 

3 

3 

10 

4 

6 

2 * 

33 

Living quarters 

3 

7 

4 

1 

3 

4 

5 

1 

28 

Evacuated 

4 

i 

3 

3 

3 

3 

i 

0 

16 

N T o information 

11 

0 

24 

23 

46 

42 

44 

27 

226 

Not known 

10 

5 

16 

23 

23 

34 

50 

0 

179 

Nr. positives 

73 

75 

100 

101 

130 

137 

170 

50 

854 


just over 47 per cent. We observed that home infection remains 
fairly constant — about 55 per cent. — among the known sources 
of infection, and that family infection constitutes as much as 83 
per cent, of the known infections. 

As already mentioned, a study of the conditions under which 
the infections occurred showed that there were two or more 
Pirquet-positive persons in each of 139 houses. The 303 scholars 
concerned may be classed in three groups: 

1. Positive brothers and sisters in the same home, 92 houses, 
189 scholars. 

2. Other positive reactors, different homes, 47 houses, 98 
scholars. 

3. A combination of 1 and 2 (15) houses, 16 scholars (+ 31). 

In the first group, the source of infection was found in 74 per 

cent, and 70 percent, of the infection was familial which dominated 
by 75 per cent, among the known sources of infection. 

Tn the second group there were 47 scholars with known sources 
of infection, 15 scholars in six houses being infected from the 
same source. 

In the third group there were 47 scholars, 31 of whom belonged 
to the brother-and-sister group. The source of infection was dis- 
covered in 32 cases in nine of which the source of infection was 
one and the same in three houses. 

The environment examination revealed six new sources of 
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infection, sputum-positive cases in three instances, gastric-lavage- 
positive cases in three others. These findings may perhaps seem 
paltry after such an extensive investigation. Why more sources 
of infection were not discovered may' be due to the facts that the 
tuberculosis work lias already been carried out efficiently in 
Bergen, and that this new investigation was undertaken at a 
time when the public was dominated by war problems, witness 
the fact that many of the persons summoned failed to turn up. 
Only 47 per cent, of the questionnaires were answered, and only 
51 per cent, of the members of families mentioned therein appeared 
for examination. In other words, only one-quarter of the school- 
child environment in which the sources of infection were unknown 
was examined. 


Discussion. 

The present investigation is intended to serve as a basis for a 
yearly tuberculin examination of the schoolchildren in Bergen. 
With its 11,000 — 12,000 schoolchildren, this work should be within 
the scope of the Health Service. With the help of the school nurse 
and two persons from the Health Service, the tuberculin examina- 
tion can be completed in three weeks. The subsequent examination 
of the tuberculin-positive can be carried out in a short time by 
screen-photography without the routine work of the diagnosis 
station being neglected. 

The environment investigation about the scholars with positive 
reactions is the most important part of the tuberculosis examina- 
tions. Between 50 and 70 per cent, of all the infections occur at 
home or in the immediate surroundings. Environment investiga- 
tions bring schoolchildren and homes in contact with our tuber- 
culosis work, establishing mutual interest for the future. 

Environment investigations require no great machinery after 
the first year. By an arrangement for the screen-photography 
of persons over 35 years and of the tuberculin-positive under this 
age, the examination itself can be quickly completed. The annual 
examinations can be made to include the environment of negative- 
to-positive reactors and positive reactors in the first class, — some 
100 and some 70 respectively. The environment examination of 
negative-to-positive reactors is obligatory. This should also be 
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the case for the positive reactors in the first class in which over 
80 per cent of the infection assuredly occurs in the immediate 
surroundings. Once the environment examinations have been 
completed for the first class and for negativc-to-positive i eactoi s, 
the environment of all positive reactors among the scholars in 
the public schools will have been examined in the course of seven 
years. 

The effectiveness of the examination could be further enhanced 
by combining it with a charting of the tuberculin-positive with 
a view to discovering house or street infection if it exists. Such 
an examination must prove fruitful considering that tuberculosis 
in the environment of children is reflected in their positive tuber- 
culin reactions. It should prove a cheap and very effective auxiliary, 
to the other prophylactic measures against tuberculosis, parti- 
cularly in the most asocial environment in which children are 
usually numerous. 

As already mentioned, this investigation should also prove of 
value both in determining the time at which infection occurs and 
in following the changes in the tuberculin reactions and their 
possible dependency on the environment. 

Summary. 

In the autumn of 1941, the schoolchildren of Bergen, about 
11,000, were Pirquet tested. The environment of the 854 scholars 
in the national schools, found to be Pirquet-positive, was examined 
with a view to ascertaining the frequency of the various modes 
of infection. 

1. The Pirquet Investigation. The percentage frequency of 
the positive reactors in the national and in the higher schools 
was calculated class by class. The rise in this percentage found 
in the seventh class seemed to continue upwards. 

2. The distribution of the Pirquet-positive scholars in the 
in the national schools of the town was investigated in relation 
to the density and housing conditions of the population. Definite 
conclusions could not be drawn because the statistical data were 
defective. 

3. The Pirquet-positive scholars underwent screen-photography, 
1155 of 1236 positive reactors being photographed. Three cases 
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of pulmonary tuberculosis, in one of which tubercle bacilli were 
found, 11 cases of hilus adenitis and one case of pleuritis were 
discovered. 

4. The environment examination of the Pirquet-positive 
reactors showed that more than half of those found to be positive 
were already known to the Health Service. Six new cases of in- 
fectious tuberculosis were discovered. 

5. The various modes of infection and their frequency were 
studied, and characteristic examples of house, school, and street 
infection are mentioned. Lastly, the modes of infection are calcu- 
lated class by class in the national schools on a percentage basis. 

As a result of this investigation, compulsory environment 
examinations centring about all the tuberculin-positive scholars 
of the national schools, or, contingently, the positive reactors 
in the first class, are recommended as an important part of the 
campaign against tuberculosis. The recording of positive reactors 
on a chart is helpful in revealing house and street infection. The 
medical examination for tuberculosis of schoolchildren is of little 
prophylactic value in the tuberculosis campaign without environ- 
ment investigations. A highly prophylactic measure against 
tuberculous disease is BCG-vaccination of all tuberculin-negative 
persons graduating from the public schools, the vaccination being 
repeated every time the tuberculin reaction again turns negative. 
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Recovery from diabetes mellitus is a very moot question, and, 
of course, depends on the definition of the disease. For the pur- 
poses of this paper the author’s definition of »clinical diabetes 
mellitus» is the full syndrome comprising the cardinal symptoms 
of thirst, polyuria, loss of weight and loss of strength, coupled with 
the chemical findings of hyperglycsemia, glycosuria and ketonuria. 

The majority of workers are sceptical about complete reco- 
very from this clinical condition ever occurring, in spite of the 
positive, if rare, evidence provided by the literature. In the days 
before blood sugar estimations were developed, some striking cases 
were published of patients who recovered from what was appar- 
ently diabetes mellitus. 

The first available reference to such a recovery is a case publish- 
ed by Holsti (15) in 1892 of a man of 41 who had an acute onset 
of thirst, polyuria and glycosuria after influenza; within a month 
all the symptoms went and on a full and normal diet he had no 
glycosuria. The evidence in this case seems clear enough, but it 
must be admitted that in those days blood sugar estimations were 
not available, and therefore the diagnosis might be called into 
question. 

In 1901 Achard and Loeper (1) wrote that, whilst there must 
be every grade of »L’insuffisance glycolytique» between normal 
17 — Acta med. scandinav. Vol CXV. 
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sugar metabolism and frank diabetes, 3 grades can be distinguished: 
1. full diabetes mcllitus. 2. latent diabetes, which is sometimes 
permanent but can sometimes be temporarily observed during an 
acute illness such as »rheumatism», pneumonia, lymphangitis, etc. 
(This would perhaps be termed by other writers, »mild diabetes* or 
»toxic glycosuria.*) 3. A loss of sugar tolerance only demonstrable' 
by their glucose injection test: this condition again might appear 
spontaneously, or temporarily during an acute illness such as the 
above, or during severe cachetic diseases. 

The shortest attack of diabetes on record was that of Hiirter’s 
(16) (1910) a child of 10 y 2 who suddenly developed severe thirst, 
polyuria, wasting and hunger, with a very heavy glycosuria (9 %) 
and a positive ferric chloride test on the urine. The whole syndrome 
lasted only 7 days: on a full normal diet, there was no recurrence 
of the symptoms or of glycosuria in the 10 months after recovery. 

Mann’s (26) (1904) case was perhaps less surprising: a man of 
45 was under observation for jaundice due to carcinoma of stomach, 
subsequently at autopsy shown to be invading the pancreas; he 
had an attack of severe thirst and polyuria with heavy glycosuria, 
which lasted 2 weeks only and then completely disappeared. This 
case tallies -with the very occasional diabetes which develops 
after acute pancreatitis. 

Wallis & Roper’s (36) (1912) case, a man of 19, had an acute 
onset of thirst and polyuria with glycosuria and acetonuria starting 
after recovery from »Java fever*. On a fixed diet of about 100 grams 
of carbohydrate a day, the glycosuria and acetonuria were strikingly 
intermittent for a period of 3 months. The remissions seemed very 
complete for in one of them there was no glycosuria after a heavy 
starch meal, in another the patient had an attack of influenza with- 
out any glycosuria appearing, even after being given 100 and 
again 180 grams of glucose by the mouth. The symptoms and 
glycosuria eventually permanently vanished and did not reappear 
during subsequent follow-up. 

That the severity of diabetes in individual diabetics is variable 
must have been known since the days of Hippocrates; but since 
the advent of blood sugar estimations, and insulin treatment, more 
exact information as to such variability has been obtainable, 
especially when combined with clinical assessment of the patients 
condition, based on better clinical knowledge. 
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If it be granted that the severity of the diabetic state in patients 
can be deduced from the amount of insulin daily required to keep 
them in good health, to keep the urine consistently free of sugar, 
and the blood sugar within' normal limits, then spontaneous impro- 
vements in diabetes can be observed in the following ways.. 

First, after an acute severe case of diabetes is brought under 
control by diet and a certain dose in insulin, it is often necessary 
to lower the dose of insulin within a week or two, to reach the 
maintenance level. Secondly, as the patient s age advances beyond 
50 years, quite often the insulin requirement gets slowly less over a 
period of years. Thirdly, a diabetic patient, who has for a year or 
two had the same daily insulin requirement may suddenly start 
having hypoglycsemic attacks; he is then found to need a much 
smaller dose of insulin, though his diet remain the same. A sudden 
reduction in insulin requirement of 30 to 50 per cent is not 
infrequently seen amongst patients in a big diabetic clinic. 

Finally, an established diabetes can be made worse by an infec- 
tion, or an unsuspected diabetes be brought to light by an inflam- 
matory process, such as a carbuncle. In the former case, as the 
infection clears, the diabetes improves, or put in more modern par- 
lance, the insulin sensitivity increases: in the latter case, the 
patient may be left with a very mild diabetic condition, which 
was probably present before the infection, though it gave rise to no 
symptoms; in some cases the sugar metabolism may even recover 
completely to normal. In view of these facts, it is not surprising that 
spontaneous recovery from diabetes can occasionally be encountered, 
rare though this seems to be. 

The object of the first part of this paper is to show evidence that 
recovery from diabetes mellitus is possible; that the disease can 
occur temporarily and then completely disappear. To this end, a 
series of cases will be described, each of whom had one or more 
attacks of diabetes followed by recovery to normal. 

The criteria of recovery from diabetes mellitus are that, on a 
normal unrestricted diet and without taking insulin, the patients 
1. are free from symptoms, 2. have a normal carbohydrate meta- 
bolism. The latter is proved by their having (a) no glycosuria, (b) 
a blood sugar which, whatever the carbohydrate intake may be, 
at no time of day rises above 180 milligrams per 100 cm 3 (c) a nor- 
mal sugar tolerance, i. e. if after taking 50 grams of glucose when 
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fasting, their blood sugar does not rise above 180 milligrams per 
100 cm 3 , and in 2 to 3 hours shows the characteristic »overshoot» 
to below fasting level. Criteria 1, and 2 (a) and (b), are not by 
themselves absolute proof of recovery; they are compatible with a 
mildly abnormal sugar metabolism. Criterion 2 (c) cannot occur in 
the presence of diabetes. If a patient, who has had the usual clinical 
syndrome of diabetes and has needed insulin for controlling the 
disease, comes later to fulfil all these criteria, then he or she may 
be said to have recovered from diabetes mellitus. 

The disappearance of the symptoms of diabetes is a separate 
and distinct matter. It is well known that when a diabetic patient 
starts treatment, the classical symptoms of the disease tend to be 
lost long before the sugar metabolism of the patient approaches 
normal, i. e. before the blood sugar is within normal limits and the 
urine free of sugar and acetone. 

That the symptoms of the disease can vary independently of the 
disease itself is shown by a second series of cases, which consist of 
patients who had transient attacks of severe thirst, polyuria, loss of 
weight and strength; these symptoms came and went although the 
disturbance of carbohydrate metabolism persisted with little or no 
fluctuation. 


Methods. 

Blood sugars w T ere estimated by the standard Maclean’s tech- 
nique; for convenience the abbreviation B. S. x. is used indicating 
a blood sugar concentration of x milligrams per 100 cm 3 ; unless 
otherwise stated, the estimation was done between 3 % and 4 % 
hours after breakfast. The urine sugar was not estimated, but the 
following degrees of glycosuria are described. S + + 4* means a 
heavy reduction with Fehling’s solution and thus indicates a con- 
centration of 2 grams per 100 cm 3 or more; S -f means a yellow 
precipitate with Fehling’s solution and thus an approximate con- 
centration of 0.5 to 1.0 grams per 100 cm 3 ; the specimen tested 
was that passed first in the morning on rising. Rothera’s test for 
acetonuria was used, and the abbreviations Ac -f -f and Ac + 
mean an heavy or moderate acetonuria respectively. The diets 
are shown as Cy, y being the grams of carbohydrate allowed per 
day. For cases having 2 doses of ordinary insulin, the distribu- 
tion of carbohydrate at the 4 meals was 1 j 6 , 1 j 6 , % of the total 
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allowance. For eases on protamine zinc insulin, or no insulin at 
all, the distribution was %, %. No restriction was placed 

on the protein or fat intake, these being left to the patient s taste 
and appetite. 

Sugar tolerance tests were done as follows. In the morning 
the patient, who had had no food since the previous evening meal, 
had a sample taken for fasting blood sugar estimation; he or she 
was then given 50 grams of glucose in 100 cm 3 of water flavoured 
with lemon; samples of blood were then taken at 30, 60, 90, 120, 150 
minutes afterwards. The results are expressed thus : S. T. T. = 
a: b, c, d, e, f, the letters indicating blood sugar concentrations in 
milligrams per 100 cm 3 , a resting, b, c, d, e, f, after the glucose. 
Cases under observations as out-patients were seen at intervals of 
not more than three months; they reported at least every month at 
the beginning of the follow-up period after an acute stage was passed; 
subsequently they came up at longer intervals. 


Firsl series. 

Case 1. L. W. act 29. In t he middle of the Slh month of a normal 
pregnancy, suddenly developed thirst, polyuria, and obvious wasting. A 
week after these symptoms started she was found to have urine S H — j — , 
Ac-f + , B. S. 370. Stic was put on a diet of C150; with this it was found 
that at first she needed 100 Units of ordinary insulin b. d. to control the 
diabetes. 2 weeks later the insulin requirements had fallen to 60 units 
b. d., on which tests showed So, Aco., B. S. 69. On the day following the 
birth of a normal child the patient had a severe insulin reaction at noon. 
Only 4 days later she was taken off insulin altogether, and the diet in- 
creased to Cl 20. One month later she showed So, Aco, B. S. 117. A S. T. T. 
gave the following result 85: 100, 133, 109, 109. She was then allowed an 
unrestricted diet and discharged from hospital. Tests a month later showed 
So, Aco, B. S. 109. She remained perfectly well for 6 months. She has not 
attended the clinic for 3 years. 


Case 2. S. H. act 26. His history was that, for 2 months he had been 
abnormally thirsty, and had lost a stone in weight; apart from those sym- 
ptoms he had been well until 2 weeks before being seen, when he developed 
an attack of boils. Tests showed S++ Ac? S. T. T. 120: 220, — , — , 190. 
On a diet C120 and insulin 5 units a. m. .and 10 units p. m. he became 
sugar-free permanently in 3 weeks, and quickly gained weight. 2 months 
later the boils having cleared, he was taking a full diet and having no insu- 
lin. A S.T.T. gave the figures 85: 141, 100, 92, — . Urine showed So, Aco. 



252 


II. K. GOADBV. 


Discussion. Cases 1 and 2 were undoubtedly diabetics as defined 
above, but the error in carbohydrate metabolism was only tempo- 
rary. In case 2 the diabetes preceded the staphylococcal infection 
by 2 months. Both patients recovered from the disease, as far as 
available methods of testing can prove; whether or not they are li- 
able to develop temporary or permanent diabetes in the future is 
another matter and is impossible to prove, except by watching 
them for the whole of their lives. Comparable cases are hard to find 
in the literature. Illman and Wendt (17) (1939) describe a case of 
moderately severe diabetes in a man of 47, in whom the disease 
gradually disappeared over a period of 4 years. 11 years later he 
fulfilled all the criteria for complete recovery. John’s (18:1) (1925) 
case was that of a woman of 37, who initially had severe hyper- 
glycemia but no lcetonuria: 4 monllis after starting treatment, 
which was by diet only, she had no diabetes by all available tests, 
Norn’s (2S) case (1937), a woman of 62 had acute severe diabetes, 
needing insulin for treatment: over 2 years the insulin dosage was 
gradually reduced and finally given up. 10 years later she had 
no sign of diabetes, although the sugar tolerance was slightly re- 
duced. Leyton (24) (1930) describes gradual recovery from severe 
diabetes in a man of 49: a year later the only abnormality was a 
’lag’ sugar tolerance test. 2 years later the recovery was maintain- 
ed, as evidenced by the absence of symptoms, normal urine, and 
resting blood sugar. Glassberg (12) (1938) reported 6 cases of 
elderly obese patients who had hyperglycsemia and glycosuria; 
4 had symptoms of diabetes and 2 had not; all evidence of diabetes 
disappeared when their weights were reduced, all eventually had. 
normal sugar tolerance tests. Lawrence and McCance (22) (1931) 
described a case of gangrene of the buttocks and glycosuria in an 
infant, in which they thought that the gangrene was secondary to 
diabetes; the infant recovered from the gangrene in a few weeks 
and all traces of glycosuria disappeared. 

Case 3. J. M. aet 47. A policeman, previously perfectly healthy 
apart from moderate obesity, began to get thirst and polyuria, and lost 
weight. When first seen, clinical examination showed no sign of infection 

* or other abnormality apart from B. S. 256, urine S + + + Ac + ++• The 

glycosuria was abolished by diet C100, and insulin 14 units b. d. Over 
the next 2 years the insulin was gradually reduced and finally given up, the 
diet being concurrently increased to a full and unrestricted carbohydrate 
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Intake. On this, tests consistently gave So, Aco, B. S. never more than 
100, for a further 2 years. Then the previous symptoms of thirst, polyuria 
and loss of weight returned; after 2 weeks of these the findings were S -f + + 
Ac a trace, B. S. 360. For 2 months he took his original diet of Cl 00 but no 
insulin. In a further 2 months he gradually returned to a full normal 
diet again; at the end of this time the urine showed So, Aco, with a B. S. 
140. He remained well for a year and then developed a crop of boils. On 
testing S + + + , Ac + + + B. S. 330 were found. 5 months later, again 
on a full diet, he would found to have So, Aco, B. S. 170 and for a further 
year no glycosuria appeared. He then developed a large carbuncle on his 
neck. With this he went into »precoma»; he was vigorously treated at 
another hospital and discharged thence on his original diet and insulin 
25 units b. d. 5 months later, on an unrestricted diet and no insulin, his 
urine again contained So, Aco. A S. T. T. done recently, after a further 
year, showed the figures 117: 211, 113, 109, 104. 3 weeks previously he 
had had a heavy glycosuria with boils and a carbuncle. 

Discussion. This case is extremely interesting and shows 4 
attacks of diabetes, with intervals of up to 2 years, during which lie 
was apparent^ normal. 2 of the attacks were apparently diabetes 
only, 2 were ’relapses’ associated with staphylococcal skin infec- 
tions. The most recent tests showed but slight loss of sugar toler- 
ance. No similar case has been found in the literature. 

Case 4. Mrs. M. T. aet 70. Had suffered for 6 months from severe 
thirst, polyuria and loss of strength, although her weight was said not to 
have diminished. When first seen, the patient was almost comatose with 
urine S + + + , Ac + + + B.S. 500. To rescue her, 500 units of insulin 
were needed in the next 24 hours. After 10 days on a diet C100 and insulin 
40 units b. d. she began to have insulin reactions. The insulin was gradually 
lowered and finally given up. 7 months later she was taking a full normal 
diet, was having no insulin, and yet the 24 hour collection of urine was con- 
stantly free of sugar. For 3 months she remained perfectly well and then 
began to lose her appetite, and to suffer from blurred vision. On finding 
S + + + , Ac -f + + , B. S. 420, she was again treated by a diet of C100 and 
40 units of insulin b. d. Over 2 months the insulin was gradually given up 
again, and after a week or two the findings were So, Aco, B. S. 140. Then 
suddenly, from being apparently quite well, she relapsed into precoma. 
Owing to the war no further information has been obtainable about her. 

Case 5. 0. M. aet 36. He was first seen with a 2 weeks’ history of thirst, 
polyuria, loss of weight and failing vision. He had previously always been 
healthy except for an attack of poor vision a year or two before, which 
had recovered spontaneously. Findings were S -f-f-f, Ac + + -f,B. S. 
500. He was given a diet of G100 and insulin 35 units b. d. At the end of a 
week he was found to have So, Aco, B. S. 30. Only 3 weeks later, while still 
in hospital, he was found to have, on a full and normal diet taking no insu- 
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lin, So, Aco. B. S. 80. A S. T. T. then gave the figures 90: — , 200, — 

120,—. For 6 months he remained on a full diet, was perfectly well and had 

no glucosuria. He then developed polyuria and loss of weight but no ab- 
normal thirst: he also had symptoms and signs of peripheral neuritis in his 
right leg. Findings were S + + + , Aco, B. S. 380. On a diet C 200 and in- 
sulin 40 units b.d. the urine cleared; by the end of 4 weeks though he was no 
longer taking insulin, he was found to have So, Aco, B. S. 40. In the next 
2 months the glycosuria gradually returned; the noon blood sugar rose 
slowly from 30 to 220. Maintaining the same diet he was put on to pro- 
tamine zinc insulin, 8 units every morning. For a year he has had a sugar- 
free urine, except on one occasion; the B. S. has varied from 80 to 300; 
he has all the time been quite well. 

Case 6. T. G. aet 46. Suddenly developed thirst with a certain amount 
of polyuria; otherwise he remained in his normal health. He reported to 
hospital 3 weeks from the onset of his symptoms, when he was found to 
have S + + -f, Aco in the urine, and a blood sugar 349. He was given a diet 
C100 and protamine zinc insulin, 6 units every morning. 6 weeks later all 
symptoms having disappeared, and the findings being So, Aco, B. S. 100, 
the insulin was stopped and he was allowed a full diet. A S. T. T. 
then showed 95: 109, 177, 122, — , glycosuria appearing after the first hour 
following the glucose ingestion. 5 months from the onset, the findings 
were So, Aco, B. S. 166: he was in perfect health and had none of his ori- 
ginal symptoms. 

Case 7. H. S. aet 32. This man came to hospital complaining of thirst, 
polyuria, loss of weight,' and urethritis of a few weeks standing. He was a 
heavily built man, and on general physical examination he was normal. 
His urine contained S -f + + , Ac trace, B. S. 370. As an in-patient he was 
treated by diet C120 and insulin 10 units b. d. The glycosuria and all the 
symptoms cleared up within a week. 3 months later the insulin was discon- 
tinued and he was allowed a full diet; at this time the S. T. T. was 97: 
166, 171, 117, 100, and at the end of the test the urine showed S trace 
Aco. He was kept under observation for 5 years and S. T. T.’s have given 
the following results: — 


■S.T.T. 

1st year 109: 216, 191, 141, 113. 

2nd » 141: 227, 256, 133, 117.- 

3rd » 120: 117, 266, 162, 146. 

4th i) 95: 133, 206, 109, 104. 


Urine at end of S. T. T- 

S “b, Aco. 

S + ++ , Aco. 

S -J- , Aco. 


During all this time he has been on full police duty; he has taken a full 
normal diet, and has had no insulin; his weight has stayed at 15 — 16 stone, 
and he has never confessed to any recurrence of his former symptoms. 


Discussion. Cases 4 and 5 had recurrent attacks. It is unfor- 
tunate that no further information is forthcoming about case 4. 
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In case 5, diabetes of a not very severe type eventually persisted. 
Cases 6 and 7 bad single attacks of true diabetes mellitus fiom 
which they recovered. It may be argued that the last tests on case 

6 show a mild loss of sugar tolerance, and that he therefore comes 
under the definition (vide infra) of a ’reduced tolerance case.’ Case 

7 also recovered from all symptoms, but he has shown a persistently 
reduced sugar tolerance. 

Front the evidence published by Leyton (24) (1930) on a man 
who recovered from severe diabetes sufficiently to give up insulin, 
it may be concluded that he was considered, 2 years later, to be a 
mild diabetic or potentially one. Case 5 was of a similar nature. 
Mauriac (27) (1934) records the case of a man of 35 who had 3 
attacks of diabetes, arising spontaneously; lie eventually developed 
permanent diabetes. Jouve-Balmellc (21) (1935) reports 5 cases 
who had recurrent attacks of diabetes though the evidence given 
is insufficient to prove complete recovery in between attacks, and 
indeed this seems doubtful. In the pre-insulin days, 2 cases of reco- 
very from »absolute diabetesi) are recorded. That described by 
Geyelin and Du Bois (11) (1916) recovered in 4 months to a ’sugar 
tolerance’ of 110 grains per day. Christie’s (6) case (1917) bad 2 
exacerbations in 3 years, both severe enough to bring the patient 
to the brink of coma; 4 months after the last attack, there were no 
diabetic symptoms and the patient could tolerate up to 60 grams 
of carbohydrate per day without glycosuria. 

Case 8 . J. R. aet 67. Had an attack of boils lasting 2 months during 
which lime he had considerable thirst, polyuria, and loss of weight, also 
general weakness. In hospital, tests showed S + + + , Ac -f-f-f , B. S. 
291. He was therefore put on to a diet of C100 and insulin 12 units b. d. 
After a week, the findings were So, Aco, B. S. ill. A month later the boils 
having all cleared, he was taken off insulin treatment. 3 months later he 
was taking a full diet, and tests showed So, Aco, B. S. 191. For 3 years he 
has remained well and free from any symptoms, and a recent S. T. T. gave 
the figures 90: 187, 168, 156, 100, 85. 

Discussion. This case had all the symptoms and signs of full 
clinical diabetes during an attack of boils; 3 years later be has no 
clinical evidence of diabetes and a sugar tolerance test is normal. 
It is well know that exacerbations of chronic diabetes are caused 
by infections, especially of the skin and the upper respiratory 
tract. Also, symptomless mild diabetes may be found as the result 
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of a patient coming under observation for some infection; after 
this clears up the diabetes persists, and was probably present 
before the infection. There are several published reports of cases 
of temporary diabetes accompanying an infection. Fykpw(lO) 
(1939) describes a child of 2, who developed diabetes, needing insu- 
lin for treatment; a lobar pneumonia was found by X-ray exa- 
mination only. 2 weeks after this had cleared up the child was, by 
all criteria, free from diabetes. Jonas and Pepper’s (19) (1917) 
case in the pre-insulin days recovered from diabetes accompanying 
a pulmonary infection; as evidenced by the urine and resting blood 
sugar tests whilst taking a full normal diet, all traces of diabetes 
had gone. Ferrabouc et alia (9) (1939) detail a case of a severe 
diabetes accompanying streptococcal arthritis of the knee; 6 
months later by all criteria no diabetes remained. Bowen’s (4) 
case is also interesting; 19 months after the start of a severe diabetes 
accompanying an acute upper respiratory infection, the patient 
bad by all tests recovered from diabetes. Yet 2 months after 
showing a normal sugar tolerance test, he died suddenly in 'diabe- 
tic coma; this apparently came on spontaneously, without any 
know infection. 


General Discussion. 

Here, then, we have 8 cases showing in all 15 »attac.ks» of severe 
diabetes mellitus; only 3 of the attacks were precipitated by a 
known infection; in all the others thorough clinical examination 
failed to reveal any inflammatory or endocrine disturbance else- 
where in the body, nor did any evidence of such lesions appear 
later. Moreover, during the acute attacks, the patients had fully 
developed diabetes, namely, the full syndrome of thirst, polyuria, 
loss of weight, and of strength, with hyperglycaemia, glycosuria and 
acetonuria. 

Before passing on to a discussion of the possible varieties of 
attacks of diabetes, two points must be cleared up. The first is the 
difficult question of the assessment of the severity of diabetes in any 
particular case. Are we to measure it by the severity and rate of 
onset of symptoms, or by the fasting level of the blood sugar before 
insulin treatment is started, or by the daily dose of insulin required 
to control the symptoms and maintain the. metabolism as nearly 
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normal for as long as possible in tlie 24 hours? Or by a more strictly 
mathematical method such as the insulin sensitivity measured by 
the tests described by de Wesselow and Griffiths (7) (1938) or by 
Himsworth (14:1) (1936)? In the present series, no measurements 
of insulin sensitivity were made. We are dealing with changes in the 
severity of individual diabetes; if a patient is taking a reasonably 
constant diet of a moderately high carbohydrate content, the insu- 
lin sensitivity can be assumed to be at or near the maximum; there- 
fore discussion is based on the premise that changes in the insulin 
requirement reflect changes in the severity of the diabetes, that the 
more insulin a given patient requires, the ’worse’ the diabetes, and 
vice versa. 

The second question is, is there such a condition as potential 
diabetes and is it recognisable? Is there any evidence upon which 
we can say that a person is likely to develop the full syndrome of 
diabetes mellitus? We have some information from the familial 
and hereditary nature of diabetes. In the words of Joslin (20) 
(1940. 1) »the difference between the incidence of diabetes in the 
blood relations of diabetics and of the control population is statis- 
tically significant)). Even more striking is the occurence of diabetes 
in identical twins. It may be definitely said that the blood rela- 
tions of diabetics are themselves potentially diabetic. Further 
support for the idea is given by Joslin (20) (1940. 2), by Tyner (34) 
(1933), Sherrill (33) (1921), Pannhorst (29) (1936), and by Lemser 
(23) (1938), all of whom found a high incidence of abnormal sugar 
metabolism in the blood relations of diabetics. 

There is also the well established connection between obesity 
and diabetes. Joslin (20) (1940. 3) states that obesity precedes the 
diabetes in 60 % of cases. Embleton (8) (1938) describes the inci- 
dence of sugar tolerance tests tending towards the diabetic type in 
35 % of obese females tested, and in 70 % of obese males. Glass- 
berg (12) (1938) amongst many other writers showed recovery to 
normal sugar tolerance tests in overweight patients who had gly- 
cosuria and hyperglycemia with diabetic symptoms, when their 
weights were reduced to normal. 

The answer to the present question whether recovery from diabe- 
tes occurs, obviously depends on the definition of diabetes mellitus. 

The author’s criteria have been given above, because consider- 
able confusion 'can arise if such a definition be not made clear. It 
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is -well known that there are many persons, usually elderly, but 
not always so, who have a heavy glycosuria and hyperglycemia, 
but no acetonuria, and no symptoms. Such cases may be found at 
routine examination, such as for life insurance; in spite of their 
metabolic error, they are and remain in perfect health. The fact 
that the symptoms and the disturbance of carbohydrate metabo- 
lism can be divorced, forms the subject of the second part of this 
paper. 

There are many varieties of disease in which a minor loss of 
sugar tolerance is found, (vide infra), the patients suffering from 
which do not develop full clinical diabetes mellitus. Hale White and 
Payne (13) (1927) only regard as diabetic a sugar tolerance test in 
which the blood sugar content, fasting, is higher than 0.120 per 
cent, reaches a higher level than 0.200 after 50 grams of glucose 
by the mouth, and 2 hours after ingestion is higher than 0.120 per 
cent. Joslin (20) (1940. 3) gives the name of »potential diabetics» 
to »those with glycosuria closely related to diet who easily become 
sugar-free with slight reductions, but whose blood sugar fasting is 
below 0.130 per cent, and never' reaches 0.170 per cent after a 
meal.» John (18:2) gives no definition of what he calls »prediabetes», 
in fact the term seems synonymous with »mild» diabetes occurring 
usually in obese patients, who may or may not also have symptoms. 
Search of the literature has failed to reveal any reports of so- 
called »potential diabetics» or »prediabetics» developing full diabe- 
tes mellitus. Rony (31) (1937) watched 20 obese »prediabetics» 
for 1 to 9 years and not one of them developed full diabetes. It is 
clear that a reduced sugar tolerance, even grossly so, is insufficient 
evidence to say that a patient is going to develop full diabetes 
mellitus. To sum up, there are only two conditions under which 
we can say that patients are »potentially diabetic’; either they are 
blood relations of known diabetics or are considerably over-weight. 

Now, in all human disease there are continual gradations from 
normal to severe disease; there must be then, every grade possible 
between normal persons and the rare condition called »absolute dia- 
betes» (see references Geyelin and Du Bois, Christie). For the 
purpose of the present discussion, a group of cases will be separated 
as coming between normal persons and fully developed diabetics; 
the criteria of this group are: (a) that they have none of the clas- 
sical symptoms of diabetes mellitus, (b) there is evidence of abnor- 
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mal sugar metabolism in the direction of diabetes, viz, occasional 
glycosuria, but no lcetonuria, and/or a blood sugar concentration 
that 4 hours after a normal mixed meal exceeds 160 milligrams per 
100 cm 3 and/or a sugar tolerance test in which the blood sugar rises 
higher than 180 milligrams per cent and shows no overshoot to 
below the fasting level up to 2 % hours after the ingestion of 50 
grams of glucose: the patients of the group will be. termed Reduced 
Sugar Tolerance cases. In 4 patients of the present series this con-' 
dition was observed 6 times in all, after or between their attacks. 



Fig. 1. Varieties of attacks of Diabetes. 


If the three groups of cases are expressed diagram atically as in 
Figure 1, we can proceed to discuss the possible attacks with sub- 
sequent recovery, and see how these are borne out by actual obser- 
vations. 

Attack A. An established diabetic getting temporarily worse 
and then i everting to the original level. This is a common event' 
amongst patients in a large diabetic clinic; it can happen spon- 
taneously or as the result of an infection. The complete experiment 
of making a diabetic patient worse by restricting the carbohydrate 
in the diet to a very low intake and then improving them back to 
their original level by increasing the carbohydrate in the diet again, 
has not yet been published; but the second half of the experiment, 
namely the improvement of diabetes by the taking of a higher car- 
bohydrate diet, is well known; Him s worth (14:2) (1939) in this country 
and McCullagh and Johnston (25) (1938), in America amongst many 
other writers have published observations of this kind. 
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Attack B. ■ A Reduced Sugar Tolerance Case developing full 
diabetes and returning afterwards to the reduced tolerance level. 
This sort of attack occurred spontaneously twice in case 5, once 
in case 7; in the literature Leyton (24) (1930), Mauriac (27) (1934), 
Jouve Balmelle (21) (1935) report in all nine such attacks. Infection 
precipitated similar attacks twice in case 3. As a reduced tolerance 
case would probably be described by the majority of workers as 
being one of mild diabetes controllable by diet, infection causing a 
worsening of the diabetes even to the degree of needing insulin 
therapy is unlikely to cause much surprise, and published reports of 
such attacks are unlikely to be found. The second half of the 
attack, namely a case who during a severe infection is found to 
have full diabetes needing insulin for its control, who when the in- 
fection is over is able to discontinue the insulin, is very commonly 
seen; whether or not the patient before the infection had a reduced 
sugar tolerance is not known. Again, there is little evidence as to 
whether a reduced sugar tolerance case can be made fully diabetic 
by a severe restriction of the dietary carbohydrate; one of the dia- 
betic patients described by Me Gullagh and Johnston (25) (1938) 
showed an improvement in sugar tolerance almost to normal on 
taking a high carbohydrate diet; he relapsed to his original diabe- 
tic condition on resuming his previous low carbohydrate intake. 

Attack C. A normal person developing full diabetes mellitus and 
recovering afterwards to normal as far as tests can prove. Such 
attacks were observed in cases 1, 2, 3, 4, 6 and 8. The attacks 
were spontaneous in cases 1 (once), 2 (once), 3 (twice), 4 
(twice), 6 (once), and also in the cases published by Illman and 
Wendt (17) (1939), John (18:1) (1925), Norn (28) (1937), Leyton (24) 
(1930), and Lawrence and McCance (22) (1931). Infection caused 
the attacks in case 3 (thrice) and in case 8 (once), and similar cases 
are found in the literature described by Fykow (10) (1939), Jonas 
and Pepper (19) (1917), Ferrabouc et alia (9) (1939), Bowen (4) 
(1925). There is no evidence that a low carbohydrate high fat 
(ketogenic) diet can bring on full diabetes mellitus in a normal 
person. During the years when severe ketogenic diets were used 
as the treatment for B. coli urinary tract infections, or -for epilepsy, 
np case was ever reported of diabetes being caused by such diets 
or following the use of them. But there is the well-known connec- 
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tion between obesity and diabetes, to which reference was made 
before. 4 out of the 6 cases described by Glassberg (12) (1938) bad 
the full diabetic syndrome; on reduction of their weight to normal, 
not only did their diabetic symptoms go but their sugar tolerance 
tests became normal. 

Attack D. A normal person having a temporarily reduced sugar 
tolerance without the symptoms of full diabetes. Such an attack 
can happen in a variety of ways: — (I) it may be provoked by 
starvation as first described by Bang (3) (1913) or simply by taking 
for a period a diet very low in carbohydrate content; this was first 
observed by Adlersberg and Porges (2) (1926) and has been amply 
confirmed by many writers . (II) it can accompany various endo- 
crine disturbances such as hyperthyroidism or acromegaly, to 
disappear if the main disease be cured. (Ill) it can be produced 
in dogs by single injections of Young’s diabetogenic extract of the 
pituitary (37) (1936). (IV) it can occur during infections in man or 
be produced in animals by the injection of bacteria or their toxins. 
An excellent summary of the literature on the production of re- 
duced sugar tolerance b 3 r infections and by bacterial injection is 
given by Schmidt, Eastland, and Burns (32) (1934). In 18 of their 
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Low CHO diet 
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Varieties of attacks and the conditions with which they may be associated. 
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own cases they show lhal abnormal sugar tolerance tests can be 
replaced by normal tests when Infections had subsided. 

Table 1 summarises these various »a!lacks» of diabetes and the 
conditions with which they may be associated, and is based upon 
cases in which good authentic evidence is available. It seems very 
probable that the gaps may be filled in one day as the result of 
future observation and experiment. It is also possible that there are 
many more cases of temporary diabetes than is realised, because 
the continued good health and satisfactory' chemical tests in pati- 
ents having insulin and/or a controlled carbohydrate diet, may 
mask the fact that they' have really recovered from their disease. 


Pari 2. 

In the preceding section reference was made to the well-known 
fact that at the start of treatment of a case of diabetes mellitus 
with insulin the symptoms are usually lost long before the disease 
is brought under adequate chemical control; that is, although the 
patient has no symptoms, there may' still be hy'perglycaemia and 
gly'cosuria, and even acetonuriafora considerable part of the day'. A 
passing reference may' here be made to a highly controversial paper 
by r Tolstoi and Weber (35) (19'10); they report the results of treating 
diabetes with prolamine zinc insulin, regulating the dosage entirely 
by the patient’s symptoms, and ignoring gly'cosuria and hyper- 
glycemia. Disappearance of the symptoms then does not prove 
the complete control of the metabolic disturbance. (But it may 
be equally well stated, in view of the cases reported in the first part 
of this paper, that in a few cases who show' an apparently perfect 
symptomatic and metabolic control of their disease, the disease 
itself may have died out. A patient, who has completely recovered 
to normal, may easily go on talcing a somewhat restricted diet and 
comparatively small doses of insulin without any untoward sym- 
ptoms.) 

Dissociations of the symptom complex of diabetes from the 
metabolic disturbance is seen in another w r ay r . A large proportion of 
patients who are called diabetic have hyperglycemia and glyco- 
suria but none of the classical symptoms of the disease. Such 
patients are usually, but not always over 50 years of age, and far 
more commonly women than men. The metabolic disturbance 
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Table 2. 


Type 


number 

mean of 
years under 
observation 

percen- 
tage of all 
cases 

Mortality 
per cent 


male 

191 

6.7 


4.7 

under 50 




55 

6.0 

full syndrome 

female 

159 

6.4 


7.5 


male 

60 

5.3 


6.6 

over 50 




23 

12.5 

full syndrome 

female 

81 

5.3 


16.6 


male 

20 

7.1 


15 

under 50 




0.0 

9.5 

symptomless 

female 

22 

6.3 


4.6 


male 

mm 

4.3 


10.1 

over 50 




1G.0 

12.7 

symptomless 

female 

■BP 

4.0 


13.7 

totals 


638 

5.7 


8.S 


Analysis of cases attending Diabetic Clinic. 


may be found on routine urine examination during some minor 
illness such as a cold or influenza, or furunculosis; it may be disco- 
vered at a life insurance or recruits’ examination. 

Women may come complaining of pruritus thought to be gynae- 
cological in origin. Such cases, especially when no traces of aceto- 
nuria were found were sometimes classified as »benign glycosurias ;» 
for in spite of even gross hyperglycsemia and glycosuria, the patients 
never had the classical symptom-complex of full diabetes mellitus, 
and never developed coma. In an analysis of 638 cases under obser- 
vation in the Diabetic Clinic of St. Thomas’s Hospital from 1933 
to 1940, 22 per cent were of this type. A brief summary of them is 
given in Tables 2 and 3. 

In a number of them the condition was so mild that they obvi- 
ously fit into the reduced tolerance group described above. Some 
of them have had gross glycosuria for more than 7 years, and have 
had a noon blood sugar concentration of more than 300 milligrams 
per cent on. every occasion on which they were tested; in spite of 
this they never had any of the classical symptoms of diabetes, 
never coma, and only occasionally showed a trace of acetonuria; 
J8 ~ Acla mzd. scandinau. VoZ. CXV. 
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Table 3. 


Unknown 

under 50 years old 

over 50 years old 

full 

syndrome 

symptom- 

less 

full 

syndrome 

symptom- 

less 

7 

2 

8 

4 

Diabetes 

5 


4 

2 

Pulmonary tuberculosis 

7 


1 


Vascular diseases: hypertension 



1 


coronary thrombosis 



2 


gangrene 

i 


1 


cerebral haemorrhage .... 


1 



nephritis 




1 

Infections: pyelitis 


1 



pneumonia 



1 

2 

influenza 



1 


pyemia 

i 




Other conditions; carcinoma . . 



2 

1 

post-operative pulmonary 

embolism 

i 





Causes of death in all varieties of cases of diabetes in Table 2. 


the dissociation between the error in -carbohydrate metabolism and 
symptoms was thus apparently complete. 

But some of these cases, besides having the persistent hyper- 
glycaemia and glycosuria, also had attacks of the classical sym- 
ptoms, which were only temporary. It is with these attacks of 
symptoms that the second part of this paper is 'concerned. 

Second series. 

Case 9. Mrs. W. aet 64. At the age of 59 developed thirst, polyuria, and 
loss of weight. At that time she was found to have glycosuria but her 
doctor prescribed no treatment other than medicine. Later she had a car- 
buncle, during the treatment of which she was put on to a vaguely restricted 
carbohydrate diet to which she did not bother to adhere; by this time her 
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original symptoms liad completely disappeared. 4 years later she attended 
hospital for failing vision; apart from this she had no symptoms at all. 
She was found to have S + + + , Aco, B. S. 340. For the past 2 years she 
has been taking 20 ( units of insulin b. d., the diet has been vague. The 
most recent findings were S + + + , Aco, B. S. 198, and she is feeling quite 
well. 

Case 10. Mrs. W. aet 60. A very obese person who 4 years previously 
had thirst, polyuria and weakness: these symptoms persisted for 2 years and 
then disappeared without treatment. For 2 more years she remained 
symptomless, and then came to hospital for failing vision. This was due to 
bilateral cataract and retinitis. Tesls showed S +, Aco, B. S. 211. For 5 
years she has been watched and has kept to a diet (probably) of C 70; she 
remains perfectly well. 

Case 11. S. G. aet 53. He developed severe thirst and polyuria, and lost 
a stone in weight; these symptoms disappeared without treatment. A 
'month after they had gone he was found to have S + + , Aco, B. S. 330. 
Alow carbohj'drale diet was prescribed, but finding that he suffered no ill 
effects from taking more, he did not adhere strictly to it. For 2 years he 
remained symptom-free, has been actively at work, and his weight has 
remained constant. Findings have been S + + + constantly, Ac -f+only 
occasionally, B. S. has varied from 330 to 520. 

Case 12. Mrs. N. aet 63. 2 y 2 years previously had had an attack of 
thirst and polyuria lasting a few weeks. She did not feel at all ill nor lose 
any weight, and the other symptoms disappeared without any treatment. 
She came to hospital complaining only of weakness. The findings were 
S+ + + , Ac+-f--f, B. S. 266. For experimental reasons she was pre- 
scribed no treatment other than a tonic containing strychnine; the weak- 
ness went, as did the glycosuria and ketonuria. 3 months later, still feeling 
quite well, the findings were S + , Ac + , B. S. 197. 

Case 13. Mrs.C. aet 62. At the age of 60, she suffered severe thirst, polyuria 
and tiredness, and lost 2 stone in weight; she did not consult a doctor, and 
without any treatment apart from a holiday, the symptoms went and she 
recovered all her weight and energy. 2 years later she was treated at hos- 
pital for a sprained ankle, during which time small subcutaneous haemor- 
rhages arose spontaneously on two of her toes. She confessed to having felt 
a little tired and thirsty recently, but not so severely as on the previous 
occasion. She did not admit to any polyuria or loss of weight. Tests showed 
S + + , Aco, B. S. 384. On a diet of C70 the symptoms and the glycosuria 
soon went, and she has remained perfectly well for 20 months and has had 
glycosuria on one occasion only. 

Case 14. Mrs N. aet 60. Originally attended hospital for the symptoms 
of thirst, polyuria, weakness, and pruritus vulvae. For 2 % years she was 
observed in the diabetic clinic; during all this time, treated by restriction 
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of diet to C120, she had no symptoms. Tests showed constantly So, Aco 
and a highest recorded B. S. of 160. The symptoms returned, in spite of 
continuance of the diet, and she was found to have S + + + , Aco B. S. 
420. Her diet was further restricted to C90: post hoc or propter hoc the 
glycosuria gradually lessened; 5 months later although the B. S. was 256, 
urine tests gave So, Aco. 3 years later her diet was considerably freer; she 
showed So, Aco, B.S. 281, and at the same time was free of symptoms, 
feeling perfectly well. 

Case 15. A. W. aet 52. Had always been quite healthy until he started to 
get thirst, polyuria, loss of weight and strength. His tests showed S +++, 
Aco, B. S. 270. On a diet of C100 and retard insulin 28 units b. d., 2 months 
later he had So, Aco, B. S. 90. A year later, he was taking a full unrestricted 
diet and was having no insulin. A S. T. T. then showed 150: 240, 220, 200, 
190. Now 4 years later he is still having a full diet without insulin and the 
most recent findings are So, Aco, B. S. 180. 

Case 16. .Mrs. L. aet 53. Had an abrupt onset of thirst, polyuria and 
loss of weight; these symptoms went in 2 weeks, leaving her tired and 
weak, but otherwise free of symptoms. Tests then showed S + + +, Ac +, 
B. S. 400. On a diet of C100, to which she but vaguely adheres, and prota- 
mine zinc insulin 40 units every morning, the tiredness and weakness have 
gone. Tests always show So, Aco, though n recent B. S. was 256. Since 
their first disappearance before treatment, the original symptoms have 
never returned. 

Case 17. A. H. aet 54. At the age of 44 he had developed severe thirst, 
polyuria and loss of weight; he had been given a very low carbohydrate diet. 
All the symptoms and the glycosuria went and he was accepted as first 
class for life insurance 6 months later. 10 years later he was referred to 
hospital on account of glycosuria. For 3 years under observation, tests 
have consistently showed S + + + , Aco to +-f, with B.S. 162 to 400. 
His carbohydrate intake has been variable, in the main unrestricted, apart 
from taking actual added sugar; he remains perfectly" well and active. 

Discussion. The symptoms always disappear when diabetes is 
adequately treated. Partial recovery from an initially severe dia- 
betes is common, as seen by the drop in insulin requirements, or 
increase in insulin sensitivity,- soon after a previously untreated 
diabetic is brought under control by insulin; but the literature con- 
tains no reference to disappearance of the symptoms of the disease 
in patients who have received no treatment and whose carbohyd- 
rate intolerance persists. The only case reported in the literature 
comparable on clinical findings with those herein described, is by 
Rohdenburg (30) (1922). 
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A Jewess aged 30, who had a family history of »diabetes», was 
found at a routine Life Insurance examination to have glycosuria. 
Some years later, while on a restricted carbohydrate diet for this, 
she developed thirst and polyuria, and gradually lost weight. At 
40 she had a stormy menopause. From 42 to 45 she never showed 
glycosuria, even on a full diet. During this Lime she developed a 
condition which from the clinical description was clearly myxoc- 
dema. Post-mortem examination showed chronic nephritis, cystic 
degeneration of the adrenals, chronic thyroiditis, and fibrosis of the 
pancreas with hypertrophy of the islets of Langcrhans. 

Cases 9, 10, and 11 had hyperglycemia and glycosuria without 
acetonuria when they first came under observation for cataract or 
retinal degeneration; all three gave clear-cut histories of an attack 
of the classical symptoms of diabetes, namely thirst, polyuria, loss 
of weight and strength, from which they had recovered without 
treatment. Case 12 had two attacks of symptoms; the first came on 
2 % years prior to attending hospital; in the second attack she was 
under observation; the symptoms again went, as they had done on 
the previous occasion, without any treatment of her carbohydrate 
in tolerance. Case 13 also had two attacks; the symptoms in the 
first attack subsided spontaneously; in the second attack she was 
treated by diet only. In view of her spontaneous recovery from the 
first and more severe attack, it is doubtful whether the treatment 
was the reason for her recovery from the second and milder one. 
The same doubt exists in case 14, who had two attacks whilst under 
observation; she was treated by diet for the first, recovered, then 
relapsed, in spite of continuing her treatment, and then recovered 
again following only a slight further restriction in her carbohyd- 
rate intake; although her diet was again increased after her second 
attack, she still has no symptoms. Case 15 was considered at first 
to need insulin, though at no time did he have acetonuria. The 
insulin was gradually given up when the symptoms had all gone 
and a mild loss of sugar tolerance persisted, ’controllable’ by diet 
alone. In case 16, most of the symptoms had disappeared before 
the patient came under treatment. Case 17 was remarkable in that 
6 months after a severe attack of symptoms, he was living a nor- 
mal life and eating a normal diet, and was accepted as a first class, 
life by an Insurance Company. Now, 11 years later he has a moder- 
ately severe hyperglycsemia, glycosuria and acetonuria; he has* 
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however, no' symptoms and is for practical purposes receiving no 
treatment. 

It is noteworthy that, with one exception, these patients were 
all over 50 years of age when they first developed symptoms; 
also in 7 out of 9 there was no acetonuria at any time. In 2 cases 
however, acetonuria was found both during the attacks and after. 
It might be said that these patients had acquired a tolerance to 
»mild diabetes», and only suffered from symptoms of their metabo- 
lic condition got worse beyond a certain critical level. From the 
evidence, this may have been true in cases 13, 14 and 16; it is less 
likely in cases 12 and 15, unknow in cases 9 and 10, and in view 
of subsequent progress and tests, extremely unlikely in. cases 11 
and 17. It must be here stated that it is not the author's intention 
to advocate that diabetes over the age of 50 should not be treated. 
By showing what can be the natural history of the disease, these 
cases serve to emphasize the difficulty in assessing the results of 
treatment. 


General discussion. 

Agreement is not yet generally reached as to the true functional 
or structural pathological changes underlying the full diabetes 
mellitus syndrome. If hydropic degeneration of the islets of Langer- 
hans is the structural change, then their regeneration must be*the 
structural basis of recovery. Boyd and Robinson (5) (1925) publish- 
ed evidence of such regeneration. Whatever the process may be, 
there is no doubt from the evidence here presented, that long last- 
ing recovery from fully fledged diabetes mellitus can occur. How 
permanent this recovery may be is a matter for speculation. Even 
if the ultimate cause of diabetes is unknown, it is generally thought 
that the classical symptoms of thirst, polyuria, loss of weight and 
strength are easily explicable on the chemical abnormalities. In 
elderly patients hyperglycsemia and glycosuria may not be accom- 
panied by any symptoms; in a few such cases there may even be 
some ketonuria. Further evidence of the dissociability of the 
symptoms of diabetes from the metabolic derangement is afforded 
by the fact that elderly patients with carbohydrate intolerance can 
have attacks of the classical symptoms of diabetes mellitus which 
can pass off whilst the abnormal sugar metabolism persists. 
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Summary. 

1. Details are given of eight cases of severe diabetes mellitus in 
whom recovery from the disease was observed. 

2. The literature on the subject of recovery from diabetes 
mellitus is reviewed. 

3. Nine cases are described of elderly patients with persistent 
symptomless hyperglycsemia and glycosuria (i. e. »benign glyco- 
suria)) or »senile diabetes^) in whom the classical symptoms of severe 
diabetes mellitus came and went without apparent change in the 
patients’ carbohydrate intolerance. 

4. The dissociation of the symptom complex from the metabolic 
disturbance of full clinical diabetes mellitus is discussed. 

(The author’s thanks are due to Professor dc W’cssclow for much 
advice and helpful criticism, and to the laboratory technicians at 
St. Thomas’s Hospital for their accurate and detailed work; also 
to the loyal help of the nursing staff and all other workers in the 
Diabetic Clinic of St. Thomas’s Hospital.) 
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Much work has been done about the function of the spleen, and 
hitherto our really positive knowledge has remained still incom- 
plete. The number of diseases in which this organ has increased in 
size is large, and of a very divergent nature. This enlargement is 
easily found and recognized at the examination of our patients, 
but practically we do not proceed farther than simply ascertaining 
this fact. If also conditions occur, where the spleen has become 
smaller, about this clinical indications are missing. If we find an 
enlargement of the spleen, then it is for us an indication that some- 
thing in the organism, also outside the spleen itself is out of order 
and makes it possible for us to come at a diagnosis in combination 
with other symptoms. 

In a great number of blood-diseases the spleen joins to a more 
or less extent; at least the enlargement of that organ points to a 
change. That it plays a part in the breaking off of the blood, is 
generally assumed on good grounds indeed. Likewise many agree 
that it plays a part as a depot-organ, either as accessory to the 
blood-distribution in the body or as a depot for special substances, 
playing a patt in bloodbuilding, and of which iron has already been 
studied most accurately. If this also concerns other building- 
material, is virtually not known, though there are a few indications 
that the spleen also plays a similar part for the lipoids of the blood- 
corpuscles. Also again and again the opinion turns up that it should 
affect the bloodpreparing organs, viz. the bone-marrow. It should 
regulate the transition of the completed bloodcorpuscles from the 
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b one-marrow into the bloodchannel itself, or according to others 
the spleen has a stimulating effect on the bloodformation. 

But on the other hand we know that it is not indispensable, 
and that the human organism can apparently also live on undis- 
turbed without a spleen. After the removal of the spleen we only 
see a few typical changes in the morphology of the peripheral 
blood, be it then that these changes as such are only of a temporary 
nature. We find normoblasts and other indications that young, 
not yet matured red bloodcells proceed from the bone-marrow 
into the bloodstream. 

At a few examinations on the territory of experimental anaemias, 
performed with a view to other symptoms we were at the same 
time in a position to make some observations about the conduct 
of the spleen. Because we were working with rabbits, it is not per- 
mitted to declare, that which was observed there, is valid for 
human pathology. We were able to control the conduct of the spleen 
with two series of anaemic animals. In one group the anaemia had 
been brought about by the injection of a substance which destroys 
the red bloodcells. We worked mostly with hydroxylamine. So it is 
a type of haemolytic anaemia. In the second group anaemia was 
roused by the drawing off of blood. In both groups we can make a 
subdivision concerning the intensity and the duration of our expe- 
riments. In a part of the animals the anaemic state was only 
called forth temporarily in connection with further research, and 
after that was waited till the normal proportions had been attained 
again, and they were left also for a shorter or longer time on the full 
bloodvalues. In the other group the anaemia for a longer time was 
kept on a level as constant as possible. Therewith we endeavoured 
neither to make the number of red bloodcells drop below the 
2,000,000, nor to make it rise above the 3,000,000. The quantity 
of blood which was drawn off, and the quantity of hydroxylamine 
which was injected, was always chosen in such a way that this state 
was kept as constant as possible. 

In connection with the other observations the period of time 
during which our experimental animals were kept on this grade of 
anaemia, varied from 1 % to 14 months. Partly this time was 
also influenced by the fact that several rabbits could not be kept 
anaemic for such a long time and that they died under the influence 
of intercurrent infections. Yet it is remarkable how well the greater 
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part of the experimental animals behaves during this long period 
of fairly severe anaemia. At the same time care was taken that they 
got abundant and varied food, and green fodder was always sup- 
plied too in a proper quantity, but never exclusively. Namely, if rab- 
bits are given exclusively green fodder, then in many a slight 
degree of anaemia appears; if, however, at the same time some 
bread, oats and carrots are given, then the condition of the blood is 
best. Also animals made anaemic recover on exclusively green fodder 
more slowly and less completely than on mixed food. Also when 
anaemic animals are allowed to choose their fodder themselves, 
they prefe instinctively mixed food. Of these rabbits the various 
organs were controlled both concerning their size and composition. 
It is premised that this examination had not especially been esta- 
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Wished for a study of the function of the spleen, but for that of the 
fat- and porphyrinemetabolism. The conduct of the spleen was 
so surprising to us that more accurate attention was paid to that. 
The norma] weight of the spleen of a rabbit amounts to about 
1 y 2 to 2 grs. Now we have in the following table brought together 
the weights of the spleen of 25 rabbits, after shorter or longer 
experiments had been made with them. Behind it is mentioned to 
what form of treatment they had been subjected during life. We 
have placed them in order of succession according to the weight, the 
heaviest spleens at the top. 

If we take now the 5 heaviest, then they are all the spleens of 
rabbits treated with haemolytica. The 5 lightest, on the contrary, 
belong to the tapped rabbits. This in itself is nothing particular, 
and might be accepted as a matter of course. What surprises, is, 
however, the extremely low weight of the 5 last. The spleen was 
so small that at the obduction we could not find any spleen at first. 
With difficulty this extremely small organ was found at last. With 
later obductions we had been prepared for the possibility of such 
small spleen. All the 5 rabbits belong to the group of the animals 
anaemised by tapping, in which moreover the tapping-pi ocess had 
been continued without interruption during a lapse of time of more 
than 9 months. On the contrary we found the 5 heaviest spleens 
with animals who had been treated a long time indeed but intermit- 
tently with haemolytic matter. The normal weights are specially 
found with animals which had been treated at intervals with tapping 
or with whom the treatment had been continued a longer time 
without interruption. 

We will exclusively go somewhat further into this so striking 
atrophy of the spleen of animals with a protracted serious loss of 
blood, and trace if this may be connected with the existing concep- 
tions about the functions adjudged to the spleen. 

In the animal more than in mankind the spleen is the depotorgan 
for the blood. From here quickly a larger quantity of red bloodcor- 
puscles can be placed at one’s disposal. In a condition of rest the 
spleen is often four times bigger than in strenuous labour, when all 
available oxygen-bearers are necessary for the work. With the ani- 
mal made anaemic with regular blood-topping, all red blood- 
corpuscles are continuously in action, and there are too few as a 
rule, also for the state of rest to be stored in the depots as reserves. 
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So this function is diminished with our tapped rabbits. Such is 
also the case with the rabbits treated with haemolytic substances, 
but we consider the increase in size as the consequence of the 
part which the spleen plays in the abnormal and constant breaking 
off of the blood. 

With the tapped rabbits a regular breaking off will also occur 
still, but of course in a slighter measure than normally. But these 
spleens are so atrophic that it can scarcely be imagined that any 
breaking off still takes place here. One can wonder if the breaking 
off now takes place in the bonemarrow which will mobilise all avail- 
able building-material directly to make head against the constantly 
high demands for building-up which are put to them. The spleen 
is also depotorgan for iron. In the spleens of the rabbits which have 
been treated with haemolytic stuffs, much iron is found. With 
the tapped rabbits regularly iron is removed from the body; all the 
available iron must be used directly again; its function as an iron- 
depotorgan has become superfluous for a long time. The same may 
be said with respect to the depotfunction of the spleen for the 
lipoids which must be present continuously for the structure of 
the new bloodcells, as the iron for haemoglobin. The various depot- 
functions of the spleen known to us have become superfluous, 
perhaps the atrophy is caused by this. Of the other functions 
described in the course of time there are two which were to occupy 
themselves directly with bloodformation. The first defended by 
some writers is the standpoint that the spleen should exercise a 
stimulating influence on the bloodformation in the bonemarrow. A 
second conception presumes that the spleen should exercise a check- 
ing influence on the outgoings of the erythrocytes from their places 
of formation in the running blood. The spleen would check a too 
early going out, and prevent the bonemarrow from functioning too 
actively. The first conception is hard to bring into accord with 
the almost entire disappearance of the spleen. For it is the very 
bonemarrow which must be whipped up to maximal activity, and. 
consequently an extra function of the spleen might be expected. On 
the other hand it is logical that with tap-anaemia the checking 
function will fall out. Here all bloodcells made, must be brought 
as quickly as possible into the blood-channel. When indeed the 
spleen exercises a checking influence on the bonemarrow also this 
function will have to be abolished permanently. When we consider 
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the morphologic blood-picture of these rabbits, then we sec that 
whenever blood is tapped, numerous normoblasts and enormous 
quantities of reticulocytes find themselves in the blood-channel. 
We also see with our tapped rabbits that the protoporphyrinegrade 
of the red bloodcorpuseles has likewise been continuously raised. 
The protoporphyrine must be considered here as a pre-stage in the 
development of haemoglobin. The red bloodcorpuseles enter already 
'into the circulation before the haemoglobin has developed itself 
completely; only in the peripheral circulation the iron is taken up 
then into the protoporphyrine, and the haemoglobin is brought 
about. The experiences with mankind agree partly herewith. 
Directly after the spleen has been taken away, large quantities of 
normoblasts and reticulocytes enter into the peripheral circulation 
while also the protoporphyrine of the red bloodcells increases. After 
a few weeks this symptom disappears again spontaneously, the 
checking function has been taken over by other organs or tissues. 
The same is also observed after spleenexstirpation in the animal- 
experiment. After a spleenexstirpation also directly a leucocytosis 
is seen to appear of from 20 to 50,000. The increase of the white 
bloodcells is therewith fully put to the account of the granulocytes 
descending from the bonemarrow; the total number of lymphocytes 
experiences no change therewith. 

In this connection the symptoms of congenital icterus should 
be marked. Herewith the spleen is always enlarged, and it swells 
still more during the attack. There is increased breaking off of the 
blood, and this might explain the enlargement of the spleen. But 
at the same time we see that the bonemarrow is replete with normo- 
blasts and erythroblasts, but these are not transferred to the blood- 
channel. It has been said that herewith this transition into the blood- 
channel was checked. Here, too, this function has been bound up 
with the spleen. 

These observations plead very clearly for the checking and 
presumably regulating function proceeding from the spleen with 
respect to the transition from the bloodcells of the bonemarrow into 
the peritheral circulation. The stimulating influence which has 
been ascribed to this organ, will presumably be more connected 
with its depotfunction for the various elements, necessary for the 
building up, such as the iron and the lipoids. 
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The methods nowadays employed for quantitative analysis of 
the hormones secreted into the blood are, as yet, far from perfect. 
Still, a. number of methods exist for analysis of the substances 
excreted with the uritie. These substances are identical or closely 
related with the gland hormones. The methods have been carried 
out in the hope that the activity of the endocrine organ would be 
reflected in the amount of these substances in the urine. Particular 
attention has been devoted to the study of the derivatives of the 
sex hormones in the urine. 

Below, repeated use will be made of the term »hormone ana- 
lysis». According to the present author, it signifies the anatysis of 
substances with an androgenic activity in the urine. However, the 
question is, whether »hormone analysis)) is an adequate expression, 
and, further, whether we are justified in regarding substances with 
an androgenic activity in the urine and sex hormones as equal to 
one another. The definition of a hormone also covers its occurrence 
in the organism. Thus, when sex hormones in the urine are men- 
tioned below, reference is being made to substances with the activity 
of sex hormones. 

the fact whether the analysis of substances with a hormone 
effect in the urine offers a standard for the functioning condition of 
the endocrine gland concerned must still be regarded as an open 
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question. Clinical experiences have proved that such a connec- 
tion may actually occur. Castration involves a reduction of the 
secretion of the sex hormone. A similar condition takes place in 
the older ages, parallel to the senile atrophy of the gonades. Even 
other forms of a hypofunction condition in,' for instance, the gona- 
des and the adrenal cortex disclose a reduction of the hormone con- 
tent of the urine. From the urinary content 'of, e. g., sugar or 
calcium it is possible to form a conception of the condition of the 
organism in some particular respect. Thus, our conclusion is 
based on the fact that our knowledge of the factors in the orga- 
nism, which regulate the secretion of these substances, is fairly 
good. Whereas little is known of the factors regulating the acti- 
vity of the sex hormones in the organism, their destruction, and 
excretion with the urine. 

In the following, the author will give an account of a method 
for quantitative analysis of substarices, with a masculinizing or 
androgenic activity occurring in the urine. In accordance witli a 
suggestion presented by E. H. Hansen (26), these substances will 
be comprised in the term »andrin». Thus, substances exerting a 
specific effect on the morphology of the masculine accidental sex 
characteristics are denoted by this expression. 

Firstly, mention will be made, in brief, of the physiology of these 
substances. 

Up till now, it has been possible to isolate four andrins in the 
urine, 1 . androsterone (in the following denoted with an A), 2. trans- 
dehydro-androsterone (B), 3. etiocholan — 3 (a) ol — 17 — on(C), 
and 4. pregnanediol — 3 (a), 20 (a). (D). The three firstmentioned 
ones were isolated in the urine of women [Callow, Callow (7)], all 
four being isolated in the urine from men [Engel et al (17)]. 

Attempts have been made to find out from which organs these 
andrins originate. Many facts speak in favour of their development 
also outside the gonades. Substance B (see above) was ascertained 
in the urine from healthy [Callow (5); Callow et al (7).] and, also, 
castrated women [Hirschmann (28)], broadly speaking, in the same 
quantities as in the urine of healthy men [Callow (6)]. It was 
found in an increased amount in the urine from a eunuch [Callow, 

Callow' (8)], and from women with virilizing tumours in the adrenal 

cortex. [Crooke, Callow (11)). Tlius, substance B is formed, during 
normal conditions, at least, in part, in the adrenal cortex. 
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The substances. A and C have both been ascertained in the 
urine from healthy and castrated men and women [Callow (6); 
Callow et al. (7), Hirschnrnnn (28)]. Castrated men, however, 
excrete smaller amounts than healthy ones. Women with virilizing 
changes in the adrenal cortex excrete increased amounts of C 
[Butler, Marrian (4, 35)]. Callow (6) and also Dorfman et al. (15) 
were able to produce, by means of injection of large doses of testo- 
terone in men, an increased excretion of A and C. From the above- 
mentioned reasons, A and C should, in all likelihood, be regarded as 
of partly gonadal and, partly, extragonadal origin. 

. Substance D has been ascertained in the urine of healthy, preg- 
nant, and non-pregnant women, and of men [Engel et al. (17)). 

The adrenal cortex, nowadays, stands to the fore in the discus- 
sion of the origin of the andrins. ' Moreover, it has, in fact, been 
possible to isolate substances with an androgenic activity from the 
adrenal cortex, viz., an unsaturated triketone, adrenosterone 
[Reichstein (42)], and also, a ketocompound with a somewhat 
stronger androgenic activity [Reichstein, von-Euw (43)]. Thus, 
the occurrence of substances in the adrenal cortex has been ascer- 
tained which, formerly, were considered to be specitic to the testis 
and, accordingly, were called »male hormones». These discoveries 
are important with regard to an attempt to explain the part played 
- by the adrenal cortex in the forming of the secondary sex charac- 
teristics during normal conditions, as well as, principally, in cer- 
tain morbid conditions. This problem-will be dealt with again later. 

For a long time, we were restricted to biological determina- 
tion methods for the analysis of andrins, using, in particular, the 
•cock’scomb test. Pezard (11) was the first to find a direct con- 
nection between the growth of the cock’scomb and the added 
.amount of testis hormones. A series of modifications of this method 
have since been made (sec Bomskov’s »Mcthodik der Hormori- 
forschung»). However, the cock’scomb test is affected with many 
.■sources of error, principally, those inherent in biological analysing 
methods in general. 

Some of these have been eliminated through the introduction 
•of the international unity (1 I. U. corresponds to the effect of CM 
mg pure crystalline androsterone), instead of the former cxceed- 
angly variable comb unity (G. U.). The results of the analysis vary 
according to the manner of application of the hormone solution, the 
-79 — Ada mcd. scandinav. Vol. CXV. 
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soluble matter, the greatly individual sensitivity of reaction of 
the test animals, etc. 

Other biological determination methods have not been made 
use of to any great extent (see Bomskov). The biological determi- 
nation methods have one thing in common, viz., they give a 
value of the total biological activity in the extract submitted to 
examination. However, in the urine andrins occur with a lower bio- 
logical activity, these substances, consequently, being at a dis- 
advantage in the biological analysis. 

A chemical determination method with regard to andrins, 
which has eliminated the above-mentioned obstacles, was first 
described by Zimmermann (45, 46). It is based on the colour 
reaction which takes place between 17 — ketones and m-dinitro- 
benzene in the presence of alkali. The colour reaction is propor- 
tional to the concentration of 17-ketones. However, it is affected 
by a number of variables, the most important ones being the time 
of reaction, the temperature, the concentration of alkali, and 
m-dinitrobenzene and, also, the light. 

Callow (9) et al. have tested the reliability of the reaction in 
detail with regard to andrin analysis. • Two conditions are necessary 
in order that the strength of the colour reaction snail indicate the 
standard of the andrin content in the urine, viz., firstly, the. and- 
rins in the urine must be 17-l<etones, and, secondly, the 17-ketones, 
which occur in the urinary extract, must belong to the substances 
in tire andrin series. According to investigations by the above- 
mentioned authors, these conditions have been fulfilled. The 
chemical fractionizing of the urinary extract (see below) concentra- 
tes the chromogenous, active substances to the ketone fraction. 
These substances give, together with m-dinitrobenzene and alkali, 
an absorption spectrum which corresponds to that of pure 17-keto- 
nes. Callow (9) et al. therefore, believe that this determination 
method denotes a real standard for 17-ketones in the urine, bur- 
thermore, their investigations show that 17-ketones, occurring in 
the urinary extract, belong to the andrin series. 

On the other hand, there are reasons to assume that all these 
substances do not. exert an equally strong androgenic activity at a 
biological test. Callow : (9) et al. and later Friedgood and 
Whidden (20), and Furuhjelm (21) have, notwithstanding, been able 
to establish a very good correlation between the results of the 
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chemical and biological assay. These authors obtained considerably 
higher values by means of the colorimetric determination method, 
briedgood and Whiddcn (20) arc of the opinion that this is due 
to the presence in the extract of biologically less active andrins 
which are, chemically, closely related to androsterone and react 
in the same way as this substance. However, the latter apparently, 
does not disturb the proportionality between the results of the 
two determination methods. Accordingly, Callow (9) considers 
himself justified in assuming that the urinary contents of 17- 
ketones are also proportional to the contents of biologically active 
substances. However, the chemical determination method is greatly 
superior to the biological one, since it gives the total amount of 
ketosteroids in the urine, even the biologically less active ones. 
Therefore, this method may, in all likelihood, be ascribed a con- 
siderably greater value as an indicator of the andrin metabolism 
in the organism [see also Gustavson, d’Amour (22)] than the bio- 
logical method. 

The andrins, as well as the estrins. occur in the urine, partly in a 
free form which is soluble in lipoid solvents, partly in a fixed form — 
probably with glycuron acid - - of a non-lipoid-solublc fraction. 
By means of hydrolysis with a strong acid the esters are trans- 
ferred to the lipoid-soluble form. r ihen, the andrins and estrins 
in the urine are extracted with benzol and the benzol extract is 
treated with alkali (sec below), which absorbs the estrins occurr- 
ing in the extract, thus, causing the andrin fraction to remain in 
the benzol. 

A. Extraction method. 

•1 vol. % concentrated hydrochloric acid are added 1o an amount of 
urine, corresponding to -18 hrs. Then, hydrolysis is performed by boiling 
by means of a reflux refrigerator for J / 2 — 1 hour. The exiraciion takes 
place during 12 hrs., With benzol, in an apparatus for continuous extraction. 

The benzol extract contains andrins and estrins. These substances are 
separated acc. to the following procedure. The benzol solution (appr. 500 
ml) is shaken twice with 75 ml-portions of a saturated sodium bicarbonate 
solution (binds acids in the benzol solution) and twice With 50 ml 2-normal 
sodium hydroxide (binds phenols). The benzol solution is carefully washed 
twice With 50 ml distilled Water and, then, sucked dry. The extract is dis- 
solved in small portions of narcotic ether and filtered through a porce- 
lain filter. The ether is evaporated, and the extract is, then, ready for ana- 
lysis. 
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B. Photometric determination. 

Reagents: a) Alcohol. Ordinary commercial absolute alcohol is suffi 
ciently pure to be used in this connection, b) M-dinitrohenzene (extra pure 
B. D. H., M. P. 89.0° 89.5°). The reagent is further purified as follows 
(acc. Callow). 10 mg of dinitrobenzene are dissolved in 375 ml 95 % a i co . 
hoi, warmed to 40°, and 50 ml 2 N sodium hydroxide is added. After 5 min. 
the solution is cooled and 1250 ml water is added. The dinitrobenzene sett- 
les and is collected in a Buchner funnel. The precipitate is carefully washed 
with Water and recrystallized twice, after an addition of 120 and so ml, 
respectively, of absolute alcohol. Then, Well crystallized, colourless needles 
With a melting-point of 90.5° — 91.0° are obtained. 

In the analysis, a solution of l gm m-dinitrobenzene in 100 ml absolute 
alcohol is used. The solution is kept in a refrigerator in a brown bottle. It 
should not be used if it is more than one week old. 

c) Potassium hydroxide: 3 N KOH with variations in the litre between 
0.999 and 1.002. It is kept in a refrigerator in a brown bottle. No turbi- 
dity or colour is permitted. 

Determination method: The definitive urinary extract is dissolved in 
absolute alcohol (Appr. 1/40 of the total urinary vol. Then, this is dissolved 
With absolute alcohol to a suitable concentration). The alcohol solution 
has a rather strong colour of its oWn. Therefore, the solution is shaken 
With a knife’s point of carbo animalis, enough to make its own colour dis- 
appear. 5 ml of the alcohol solution is mixed in a 10 ml graduated bottle 
With a ground stopper With 2.5 ml of dinitrobenzene solution and 2.5 ml 
potassium hydroxide. The retraction of the mixture is compensated With 
75 % alcohol up to the 10 ml line. It is Well shaken and allowed to stand in 
a water-bath With constant temp. (20° — 23°) for 60 min. A control test is 
prepared from the reagent contained in the reaction in the same proportions 
as in the hormone solution (10 ml absolute alcohol, 5 ml dinitrobenzene, 
5 ml KOH, 75 % alcohol up to the 20 ml line). The control test is allowed 
to stay in the heating-bath for 60 min. 

A Pulfrich photometer is employed for the determination. Absolute 
alcohol in a 10 mm cuvette, and the control test in a 20 mm cuvette, is 
placed in front of each light Window. The adjustment of the photometer 
is controlled. One of the control tests is exchanged for a test in Which 
the colour intensity is to be determined. Also, the alcohol in the 10 mm 
cuvette of the opposite side is exchanged for the decolorized alcohol solu- 
tion of the extract, for compensation of possible remains of its own colour. 
The light absorption is registered in the spectral filter S 53. 

The extinction coefficient (G) is calculated. The noted value of extinc- 
tion is divided by 2, when a 20 mm cuvette is used. 

By means of a standard curve, the andrin contents in the urine are calcu- 
lated from the value of C. The standard curve is formed on the basis of deter- 
minations of the extinction coefficient of pure androsterone solutions of dif- 
ferent concentrations. The Weight of pure androsterone in 5 ml alcohol (m 
the graduated retort) is denoted on the abscissa, While the extinction 
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coefficient is marked on tl\c ordinate. Thus, from the curve the amount 
of androstevone in the graduated retort may be registered. 

Example: 1600 ml urine, corresponding to 48 hrs. The extract is dis- 
solved in 400 ml alcoliol (in order to save alcohol, the extract is first dis- 
solved in = 40 ml. Then, 5 ml of this solution is diluted With 45 ml 
40 

alcohol). The extinction coefficient C corresponds to A mg adrosterone in 
the curve (in 5 ml alcohol). The whole of the alcohol solution (400 ml), or 

the whole of the urinary quantity, contains -g X 400 mg 17-ketones or half 

this value per 24 hrs. 

C. Discussion of (he method . 

1. The hydrolysis has been a subject of discussion. Diffe- 
rent observers employ varying amounts of hydrochloric acid and 
varying times for hydrolysis. The present author has made use of 
the directions given by Callow (9) and Furuhjelm (21). The urine 
is acidified to pH 1 with 2 vol.-% concentrated hydrochloric acid. 
Hydrochloric acid is added in a surplus amount, viz., 4 vol.-%, 

n order to ensure the attainment of pH. Acc. to Callow, complete 
hydrolysis takes place by means of boiling with hydrochloric acid 
for 1 hour. The extraction is complete after 12 hrs. 

2. The separation has been performed according to Callow 
and Furulijelm. ’llie mode of procedure varies considerably with 
different observers. For Ibis reason, the present author has tested 
the reliability of the above-mentioned method by investigating 
whether the benzol solution contains any cstrin, in addition to the 
andrin fraction, after the separation. 

In three cases, the benzol solution Was sucked dry and the extract was 
dissolved in 6 ml oil. In each case, 10 castrated female mice were injected 
with 3 x 0.1 ml of the oil solution. Vaginal scraping Was performed and 
examined in the usual manner. None of the extracts, subjected to exa- 
mination, disclosed any estrus in the animals. 

The present author has also investigated to what degree a 
further treatment of the extract with alkali would affect the andrin 
analysis. 

The benzol solution Was divided into two parts. Part A Was separated 
according to the above-mentioned scheme. Fraction B Was first shaken 
with 2 x 75 ml bicarbonate solution and, then, with 6 x 25 ml sodium 
hydroxide. The result Will be seen in the table below. 
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Table 1. 


No. 

Extinction 

coefficient. 


A 

! B 

i 

0.350 

0.3-14 

2 

0.308 

0.305 

3 

0.173 

0.172 

•1 

0.179 

0.1 SI 


The investigations prove the reliability of the separation. 

3. The determination method employed is based on the method 
for andrin analysis originally found by Zimmermann (45, 46). A 
number of authors have used electro-photometers of different 
types as instruments for registration and have, for this purpose, 
modified Zimmermann’s method. Zimmermann employs a Slufen 
photometer for measurement. The quantity and concentration of 
the reagents included in the reaction vary greatly with different 
authors. Friedgood and Berman (19) declare the necessity of uni- 
formity with regard to the determination methods, in order to 
obtain comparable results from the different investigators. There 
is, at present, no method superior to all others. The modifications 
performed lately have not offered any particular security. 

The present author has modified Zimmermann’s method in two 
respects. The first concerns the calculation of the andrin con- 
tents in the extract. Zimmermann presents an equation for this 
calculation which is the same as the one he found applicable to a 
photometric determination of solutions, containing a mixture of 
pure androsterone and creatinine. The constants contained in tins 
equation are calculated for an androsterone-creatinine compound. 
However, since the benzol solution does not include any creatinine 
after separation, such a formula must lie considered unsuitable. 
The benzol solution is, of course, not a pure solution of 17-ketones. 
In all probability, a number of impurities occur, affecting the course 
of the reaction. However, it is, as yet, unknown, in what manner 
this takes place, and which these substances are. 

The present author has employed a standard curve for his cal- 
culations, based on the extinction values of pure androsterone sol- 
utions in different concentrations. The andrin quantity is express 
ed in »mg androsterone*). However, this value in »mg androsterone* 
does not denote that the urinary extract contains the stated amount 
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of pure androslerone. The andrins occurring in the urine give an 
identical colour intensity, with dinitrobenzene and alkali, to the 
amount of androsterone. 

The results of two series of standard tests are introduced in 
the curve (fig. 1). In addition, a test series has been inserted, in 
which varyingquantities of pure androsterone have been added to a 
urinary extract. Then, the extinction coefficient of the urinary 
extract has been determined, as well as that of the extract with the 
added androsterone quantities. From the values obtained, the 
extinction coefficient of the added androsterone may be calculated. 
This series lies comparatively close to the standard series. 

Investigations performed by Callow et al. (9), show that the 
commercial m-dinitrobenzene affects the course of the reaction, 
owing to its contents of impurities. Therefore, Callow proposes 
a further washing and recrystallizing of the dinitrobenzene, accord- 
ing to a procedure related above. The present author has made 
parallel andrin analyses, partly with the original dinitrobenzene 
(column A in the table), and partly with the recrystallized sub- 
stance (column B). 

From this test, it will be seen that the dinitrobenzene should 
be washed and recrystallized before use. 
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Table 2. 


No. 

A mg 

B mg 

Difference 
A— B in % 

1 

45.5 

46.5 

— 2.2 

2 

47.3 

48.0 

— 1.5 

3 

59.8 

51.4 

14.0 

4 

8.4 

7.5 

10.7 

5 

71.2 

70:0 

1.7 

G 

45.0 

42.4 

5.8 

7 

38. S 

31.1 

9.5 


In most cases, the benzol extract has a comparatively strongly 
saturated red or brownish red colour. Since the colour of the reac- 
tion compound is also red or brownish red, the present author has 
considered it suitable to test the degree to which the substances, 
which give the extract its colour, also affect the course of the reac- 
tion. For this reason, parallel analyses have been performed, partly 
of the original extract (column A in table 3), and partly of a por- 
tion of it which was first decolorized with carbo animalis, in a way 
described earlier (column B). 


Table 3. 


No. 

A mg 

B mg 

Difference 
A— B i % 

No. 

A mg 

B mg 

Difference 
A— B in % 

1 

23.3 

21.1 

9.4 

H 

39.9 

32.1 

19.5 

2 

61.2 

60.3 

1.5 

D 

8G.0 

78.0 

9.3 

3 

24.0 

22.1 

7.9 

IS 

71.7 

67.8 

5.4 

4 

47.2 

46.1 

2.3 

13 

9.7 

8.5 

12.4 

5 

34.1 

30.3 

8.2 

14 

24.4 

21.3 

4.5 

6 

G7.7 

60.2 

11.1 

15 

38.1 

35.8 

6.0 

7 

41.8 

40.8 

2.4 

16 

57.7 

48.2 

16.5 

8 

32.4 

31.5 

2.8 

17 

43.2 

37.2 

11.5 - 

9 

46.8 

41.7 

10.9 

18 

9.8 

8.8 

10.2 __ 


In order to control whether the carbo animalis absorbed the 
andrins occurring in the solution, a definite amount of pureandro- 
sterone was added to the benzol extract. The extract was then ana- 
lysed, before and after treatment with carbo animalis, giving the 
following results (see Table 4). 
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Table 4. 


No. 

Ciba androstc- 
ronc added. 

Determined value 
before nbsorp.j after absorp. 

1 

10.G mg 

1 1 .2 mg 

10.8 mg 

2 

9.3 

8.9 

9.1 

3 

10.1 - 

9.3 

9.3 

4 

10.2 

9.7 

9.4 


By means of treatment with a small quantity of carbo anima- 
lis, the colour of the extract is eliminated which interferes rather 
considerably with the colour reaction at the analysis. However, 
the added carbo animalis does not, apparently, absorb the andrin 
component in the extract. 

The reliability of the analytic method has also been tested in 
the following manner. 

1. A weighed amount of androsterone has been added to the 
benzol extract solved in alcohol. By means of analysis, the quantity 
of added ascertainable androsterone was established. 


Table 5. 


No. 

A 

Ciba androsterone 
added mg 

Determined value 
mg 

Difference 

A-B % 


10.0 

9.2 

8 


9.5 

10.5 

—10.5 


9.S 

10.7 

— 9.2 

4 

9.7 

9.4 

3.1 

mm 

15.0 

1 5.5 

3.3 

o 

10.2 

10.4 

— 2.0 


2. After hydrolysis, the urinary quantity was divided into two 
equal parts. To one part a weighed amount of pure androsterone 
was added. After extraction and analysis, the following values were 
obtained (Table 6). 

3. The mean errors of the method have been determined in the 
following way. After hydrolysis, the urinary amount was divided 

• into two equal parts, and the andrin contents in each of the tests 
were determined. 

The following values were obtained (see Table 7). 
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Table 6. 

1 B 

A I Determined value 

Ciba androsterqne I mg 

added mg 1 — 


Difference 
A-B % 


Table 7. 

Andrin content l Di f fe rencel 

in mg. B — A W 




Andrin content 1 Difference! 

in mg- 1 B— A- (A) | 

I B I 



-0.3G 


± 2.43 


■D = d 

Difference B 

Mean difference d = “7" ' 

Standard deviation o, di~ - * V ^ ^ p) . 

e - _= -4 = ± V nT(n--l) 

mean difference, d . . 

Standard error of mea _ ^ ^ 0 .„ ± o.»« 1 ’’ 

Mean difference B ■ A = d ± d __«d aB±1 .,> i 5 V 

• + - m of a single determination: «« ^ 

Standard deviation g _ iMXl^ ^ , 

100X£s.( d arA=-ir) ' 23.70 

Variation coefficient: V — A V n0 systematic diff^e 

between the t ^ (1) (6) 

enables us to use 


: 7.30% i®)' 



ON THE DETERMINATION OF URINARY 1 7-KETOSTEHOIDS ETC. 289 

Correlation of photometry and biological assay. 

A number of authors have compared the results gained at 
parallel photometric and biological analyses. Callow et al. (9), 
found comparatively good agreement and were, also in a position 
to state this circumstance in an equation. Also Kuruhjelm (21) 
found a satisfactory correlation. 

The material, submitted to investigation in the above-mentioned 
comparative analyses, was very heterogeneous. Alternately, healthy 
men, and women, and patients suffering from diseases in the glands 
producing andrins were included. Such a patient material is, how- 
ever, not exactly suited for investigations of this kind. Later 
inquiries (see above) have revealed that the andrins, ascertained in 
the urine, appear in varying quantities with regard to healthy 
men, healthy women, and persons of both sexes with diseases in 
the gonades and the adrenal cortex. In addition, since the diffe- 
rent andrins have a varying biological activity, a comparative in- 
vestigation, between the photometric and the biological method, 
should take place in a homogeneous material. It would be suitable 
to choose healthy men or — though, not simultaneously — healthy 
women within a certain age category, since, in the higher ages, 
variations in the sexual gland insufficiency become prominent. 

The investigations performed by the present author concern 
seven healthy men within the age group 20 — 30 years. The material 
is, unfortunately, too restricted for statistical analysis. No detailed 
account is given here of the biological determination method 
employed. Reference is made to Bomskov’s dYIethodik der ITormon- 
forschung». However, the test methods will be related in brief. 

The cocks employed as test animals were castrated at the age of eight 
Weeks. Three months later, they Were administered an injection of 2.5 I. U. 
androsterone. They could then be used in tests every fifth-sixth Week. By 
injection of varying amounts of androsterone standard in sesam oil, a dose- 
response curve Was obtained for each animal, from which the biological 
activity of the examined extract could be registered. 

After the photometric analysis of the andrins, the rest of the urinary 
extract was solved in a definite amount of sesam oil. Each test animal Was 
injected with 0.5 ml of oil solution five days running, thus obtaining 2.5ml 
in all. 

At each test, the maximum length (L) and height (H) of the cock’scomb 
Were measured. The sum of L + H was allowed to serve as a standard of 
the size of the comb. The size of the comb was also measured on the sixth, 
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seventh and eighth test day. The percentage increase of the size of the. 
comb is a standard of the biological activity of the preparation. 

Each extract Was tested on three cocks. A value of the activity of the 
extract was obtained for each of the test animals; The mean figure of these 
values was determined. The results are sot forward in the table below 
(table 8): 


Table 8. 


No. 

Photom. analysts 
mg androsteronc 

Biol, analysis 
T.U. androstCronc 

1 

lf> 

39 

2 

21 

52 

3 

20 

72 

•1 

27 

7G 

5 

33 

107 

C> 

3-1 

98 

7 

30 

Ml 


The correlation between the urinary contents of 17-ketones and 
biologically active substance, which is disclosed in the above- 
mentioned seven experiments, corresponds to the good results 
attained by Callow et al. (9), and Furuhjelm (21). 

7 he andrin excretion in healthy men and women. 

The present author lias employed the method described above in 
an investigation of the andrin excretion in healthy men and women. 
Some of the test persons constituted patients treated for fractures, 
back insufficiency, ulcus, etc. who were examined at a time when 
they had, on the whole, recovered from their illness. 

The analyses are performed on a quantity of urine correspond- 
ing to 48 hrs. The number of these tests in each case, submitted 
to examination, is stated in the table. 

From the Table, it will be seen that also women excrete con- 
siderable quantities of andrin. Nevertheless, they do not excrete 
as much as men. This interesting fact has long been knovn. 
By means of the method employed by the present author, larger 
amounts have been ascertained in proportion to that found )) 
other scientists. Holtorff and Koch (29) have found, in their 
material, an upper limit value of 18.9 mg per 24 hrs. in liea t iy 
men. Three healthy women excreted 21.7, 23.0 and 47.3 mg an nn, 
respectively. Drips and Osterberg (16) state figures of the same 
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Table 9. 


A. Men. 


No. 

Age 

Number 

analyses 

Mg/day 

mean 

value. 

No. 

Age . 

Number 

analyses 

Mg/day 

mean 

value 

■ 

16 

2 

15.5 

13 

35 

1 

35.4 

H 

22 

2 

19.8 

14 

36 

2 

22.7 

■a 

25 

2 

27.0 

15 

37 

• 2 

32.7 

■9 

26 

8 

32.9 

16 

43 

3 

23.1 

1 

26 

20 

24.0 

17 

48 

3 

34.9 

6 

28 

1 

43.1 

18 

56 

1 

24.8 

7 

29 

2 

24.4 

19 

58 

2 

29.0 

8 

29 

2 

35.9 

20 

59 

3 

23.2 

9 

29 

1 

24.8 

21 

59 

2 

00 

t~4 

IKS 

31 

2 

28.7 

22 

71 

2 

14.3 

n 

33 

1 

27.5 

23 

82 

G 

18.6 

1 12 

33 

1 

20.9 






B. Women. 


No. 

Age 

Number 

analyses 

Mg/uay 

mean 

value 

1 

17 

1 

13.4 

2 

22 

1 

12.4 

3 

25 

1 

19.8 

4 

30 


13.0 

5 

30 

1 

17.4 

6 

37 

1 

23.1 

7 

38 

1 

14.0 

8 

45 

4 

14.7 

9 

50 

1 

17.9 

10 

60 

1 

16.4 


order of magnitude. Callow et al. (9), as well as Friedgood and 
Whidden (20) mention limit values in healthy men and women of 
15 and 13 mg, respectively. These authors have made use of other 
modifications of Zimmermann’s original determination method. 
Unfortunately, a direct comparison between the results gained 
. with the different determination methods is, therefore, impossible. 
An altogether reliable and simple andrin determination method 
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is, as yet, lacking. So long as this continues, each method, or modi- 
fication of it, must be tested and its reliability established, before 
use. 

In a material where the andrin excretion of the patients is sub- 
jected to examination, it is necessary to compare the results with 
the values obtained in healthy individuals. The result is, then, 
not to be regarded as an isolated numerical value, but should be 
judged in connection with the clinical picture. Moreover, the } 
great variations in the andrin excretion in healthy individuals and, 
also, in one and the same person from one day to another, should be 
kept in mind. Repeated analyses afford greater certainty with 
regard to the results. Furthermore, they' form a prerequisite fora 
scientific treatment of a material dealing with andrin excretion. 

The andrin excretion in disturbances in the function of the sexual 

glands and the adrenal cortex. 

The testosterone formed in the testicles is transformed to andro- 
sterone and etiocholan — 3 (a) ol — 17 on, before being ex- 
creted with the urine. However, also castrated men excrete andrin, 
even though this occurs in smaller quantities than in healthy per- 
sons [cp. Hansen’s (26) literature). As already emphasized, also 
the adrenal cortex takes part in the andrin production in men. The 
andrins formed in the adrenal cortex are, in all probability, trans- 
ferred to transdehvdro-androsterone before being excreted. 

It has been possible to prove that the andrins in women, for 
the most part, derive from the adrenal cortex. A few investigators 
believe themselves to have found that also the ovaries produce 
andrins [Parkes (40), Deanesly (12), Hill (27)]. Later, even castrated 
women have disclosed considerable excretion of andrins [Bingel (1), 
Dingemanse et al. (13), Luft (34)]. Hirsclimann (28) performed 
quantitative and qualitative andrin analyses on the urine of healthy 
and castrated women. Fie found the same andrins and equal 
amounts of them in the urine from both categories. Furuhjelm (21) 
v r as in a position to detect the same quantities of andrin in the urine 
of tw T o women, before and after castration. 

In cases with virilizing tumours in the adrenal cortex, it has been 
possible to isolate strongly increased amounts of andrin in the 
urine. Broster and Vines (2) have been able to ascertain the occur- 
ence of red-coloured granules in the tumour cells in these instances 



ON THE DE TEE MIN ATI ON OF URINARY 1 7-KETOSTEROJDS ETC. 293 

by means of a special colouring method (Ponceau-fuehsin). When 
no tumour was found, these granules occurred in the cells of the 
cortex. The reaction vas negative in healthy individuals. The 
same authors state that the andrin production is localized to these 
cells. 

It will be seen, from this summary account, that andrin deter- 
minations should be of diagnostic value in the following states of 
disease, viz., in females and children with hyper- or hypofunction 
conditions in the adrenal cortex, and, possibly, in males suffering 
from testis insufficiency. On the other hand, from a theoretical 
point of view, it should not he possible to diagnose cortical insuf- 
ficiency in men, provided testis insufficiency does not occur simul- 
taneously. Hyperfunction conditions in the cortex are exceedingly 
rare among men and are, therefore, of minor importance in the 
present discussion. 

In the following, the present author will give an account, in 
brief, of a few cases in which the andrin analyses proved of dia- 
gnostic value, or, otherwise, contributed to illustrating what has 
been said above. 

Testis insujficicncy. 

Case no. i. Male, 57 years old. Genital hypoplasia since childhood. 
Height 195 cm, stretch from one fingertip to*tlie other 210 cm. Typical 
eunuchoid habitus With long extremities and a broad feminine pelvis. 
Distinct mons veneris, adipose mammae. No hair on the pubis or in the 
axillae, no growth of beard. The right testis not palpable, the left, the 
size of an almond. Penis appr. 1 cm. long. The skin pale yellow, thin and 
wrinkled. The voice shrill. 

Andrin determination: 12.6 , 6.6 , 15.5 mg/24 }.rs. 

Treatment With hypophysis anterior lobe extract (Ambinon) 7 / 10 — 
6/11 1940, an ampulla every other day. Andrin determination under treat- 
ment: 18—20/10 IS. 6 mg, 20—22/10 19.3 mg, 22— 24/10 22.9 mg, 25—27/10 
24.1 mg/24 hrs. However, no subjective or objective improvement. Belter 
after the addition of 25 mg testosteronepropionata daily. Vitality greater. 
Penis increased in size. The pat. began to show an interest in the opposite 
sex. 

Case no. 2 ; Male, 46 years old. Formely healthy and with a normal 
sex life. Since 1937, in connection with a joint affection, rapidly progress- 
ing testis atrophy and impotency. Total loss of hair on the pubis, the 
axillae, the trunk and the extremities. Testes the size of biggish hazelnuts. 
Penis not quite 2 cm long. No erection capacity. But slight growth of 
beard. B. M. B. 1 5 % — 34 %. Choleslerin in the serum 322 mg %. 
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Andrin determination: 6.4, 6,0, 1.3 mg/24 hrs. 

Treatment: Pregnyl 1 amp. at 600 R. E./4 days. Subjective improvement 
after 4—5 injections. Objectively: Increased growth of beard, also growth 
of hair on pubis and the extremities. Erection a few times. Testis and penis 
increased in size. Reduction of the adipose layer on the trunk. 

Andrin determination during treatment: 10.0 , 0.6, 11.7 mg. 

Case no. 3. A young man, 19 years old. Prepuberal habitus. No growth 
of beard and no hair on the trunk. Testes the size of half a hazelnut. Penis 
appr. 1 cm long. Comparatively broad pelvis. Height 178 cm, stretch 
from one fingertip to the other 187 cm. B. M. B. — 7 %. 

Andrin determination: 12.4 , 11.6 mg. 

Treatment With gonadotropin (Pregnyl) without definite effect. 

Earlier investigations of the andrin excretion in conditions 
of insufficiency in the testis have offered varying results. Some 
authors have declared themselves unable to ascertain any andrin 
excretion in cases of eunuchoidism [Me Cullagh et al. (36, 37), 
Kochakian (33), Feinier et al. (18)]. However, others have 
shown considerable quantities of andrin in the urine in such 
cases [Bingel (1), Koch (31, 32), Kenyon et al. .(30), Hansen 
(24, 23), Me Cullagh et al. (36), Callow et al. (10)]. The endo- 
crine function of the testis cannot be directly judged by means of 
andrin analysis, on account of the extragonadal development of 
some andrins. The results from andrin analyses on cases of eunucho- 
dism must be compared-with the andrin excretion in healthy men. 
In the three cases, related above, a distinct reduction of the andrin 
excretion occurred. In one of the cases, in which the condition 
had lasted only for approximately 3 years, the andrin excretion 
was lesser than in the two others, where the insufficiency had 
lasted during the whole of their lives. This corresponds with results 
obtained by Hamblen et al. (23). These investigators have been 
in a position to show, by means of andrin determinations, that the 
andrin production of the adrenal cortex compensates thereduc 
tion or termination of the andrin production in the testis of older 
men and castrates. 

The suppty of gonadotropic hormone seemed to have a stimu- 
lating effect on the andrin excretion in two of the above-men 
tioned cases. 

Morbus Addison: 

Case no. 1. Female, 32 years old. For one year, pigmentation on 
the trunk and. mucous membranes, grew thin, increasing asthenia. 0 
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pressure: 140/85. Blood sugar 98 mg %• Blood chlorides 320 mg %. Potas- 
sium in the serum 23—26 mg % {normal value 17—21). . - 

Andrin determination: 14. S, 14.8 , 18.6, 18.2 mgj 24 hrs. A month later 
acute Addison crisis. Andrin determination after the patient had recovered: 
4.9 and 4.0 mg. She Was administered Cortin DOGA and rapidly improved. 
The adynamia disappeared, the pigmentation became paler, her appetite 
improved and she increased in Weight. Blood pressure, blood sugar and 
electrolytes in the blood showed normal values. In spite of this, further 
reduction of the andrin excretion: 2.1, 1.9 , 3.5, 4.8 mg. Discharged in good 
condition, but neglected her medicine, and died about a month later. No 
adrenals were found at autopsy: the microscope revealed no adrenal 
tissue on the place of the adrenals. 

Case no. 2. Female, 39 years old. During the last months, broWn pig- 
mentation spots on the trunk and mucous membranes, increasing adyna- 
nia, loss of appetite and Weight. Diarrhoea and vomiling. Blood pressure 
90/60. Blood sugar 66 mg %. She was regarded as a case of morbus Addi- 
son and treated With Percorten, Cortin DOGA, sodium chloride and bicar- 
bonate. She impro\ed considerably. Andrin analysis at this stage: andrin 
excretion stopped. Then again deterioration and death. Autopsy revealed 
extensive tbc, caseous necrotic masses being substituted for the adrenals. 

Case no. 3. Female, 23 years old. During the last years, pigmentation 
■of the skin and mucous membranes. During the last months, increased 
asthenia and loss of weight. In April, 1940, acute Addison crisis, uncon- 
scious, blood pressure not measurable, blood sugar 68 mg %, temp.' 39°. 
Improved after DOCA treatment. In October, 1940, inplantation of 5 tabl 
•of 50 mg DOCA each. Repeated periods of deterioration in her condition. 
More intense specific treatment Was then given. Andrin determination Was 
performed during a period When the patient Was in very good health and 
the values 9.8, 5.2, 7 . 6 , 5.1 mg/24 hrs. Were obtained. 

Case no. 4. Female, 28 years old. During the last year, increased feeling 
of tiredness and loss of Weight. Vomiting and diarrhoea. Insignificant 
brown pigmentation only on the trunk. She Was admitted in a precomat.ose 
state with blood pressure 80/60, blood sugar <50 mg %, blood chlorides 
288 mg %. Rapid improvement With DOCA, sodium chloride and glj cose. 
Discharged fit for work. Andrin excretion at discharge: 3.1 and 2.5 mg/24 
hrs., respectively. 

Case no. 5. Female, 40 years old. She had suffered, during the last year, 
from increased loss of Weight, tiredness, and dyspeptic troubles. Insigni- 
ficant increase of brown pigmentation on the trunk. Blood pressure, blood 
-sugar and electrolytes in the serum showed normal values. The diagnosis 
Was uncertain. Andrin analysis on this occasion (July, 1941): 6.4 , 19.6 
and 11.3 mg/24 hrs. The patient improved With DOCA and sodium chloride. 
Andrin analysis in August-, 1941: 2.0 and 4.2 mg, in spite of the fact that 
the patient Was now in a better state than a month earlier. In September, 
20 — Ada med. scandinav. Vol. CXV. 
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the undrin exaction equalled 3.0 mg, in November 1.7 and 0 mg. She died on 
Dec. 1. Autopsy revealed extensive the with complete caseous degenera- 
tion of the adrenals. 

In all the above-mentioned five cases of morbus Addison in 
females, an increased reduction of Ibe andrin excretion was per- 
ceptible. Treatment with Cortin DOCA did not affect the andrin 
excretion, in spite of the considerable improvement in the condi- 
tion of the patients occasioned by this treatment. This stands in 
opposition to the belief that a general chock effect at morbus Addi- 
son should be the cause of the reduced andrin excretion. Thus, 
Furuhjelm (21) was able to ascertain a post-operative reduction 
in the andrin excretion. Moreover, the present author found greatly 
reduced andrin excretion in a few cases of malignant tumours with 
cachexia. In none of the above-mentioned cases of morbus Addison 
did cachexia or chock occur at the andrin analysis. 

The results obtained support the belief that the adrenals take 
part in the andrin production [cp. also Luft (34), Callow et ah 
( 10 )]. 

Hypcrfunciion condilions in the adrenal cortex: 

(These cases will be published later in more detail). 

Case no. l. Boy, 7 years old. During Ihe last months, increasing apathy 
and gain in Weight (7 kg). Beginning growth of hair on the pubes. The 
disease picture was comparatively Jacking in symptoms. A tier an attack of 
unconsciousness the patient Was admitted to a hospital, a tumour being 
palpated to the left in the abdomen. 

Andrin analysis: 155 and 132 nig} 24 Irs., respectively. Operation 
disclosed an adrenal tumour, the double size of a first, With outgrowths. 
The microscope revealed a cancer of the adrenal cortex. 

Case no. 2. Boy, 2 years 5 months old. At the age of 1 year and 9 months 
hair began to grow on the pubis, and the penis increased in size. The 
length of the body also increased and bis physique became heavier. (At the 
exam. 105 cm long, and Weighed 17.5 kg). Penis Was the length of that of 
a child of 15 years, testis, being the size of shell-almonds, the length of 
that of a boy of G. 

Andrin analysis: 52.5, 24 and 41 mg}24 Irs., respectively. . Ensuing 
operation revealed that the right adrenal Was hardly of norma3 size, whi c 
the left one Was approximately twice as large. The cortex showed con- 
siderable hyperplasia. 

Andrin determination has acquired particular diagnostic im- 
portance in hyperplastic conditions in the adrenal cortex, tit 
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adenoma and malignant tumours. An increased andrin excretion 
lias been ascertained, which corresponds with the clinical picture 
in these cases, which discloses a more or less strongly pronounced 
increase in virility as its most prominent symptom. At present, no 
other morbid conditions with increased andrin excretion are 
known. 

A number of authors have hade the same experiences with 
andrin analysis in virilizing disturbances in the adrenal cortex 
[cp. Kenyon et al. (3), Crooke and Callow (11)]. The results 
distinctly disclose the capacity of the adrenal cortex of producing 
andrins. 


Summary. 

The present author renders an account of the physiology of the 
androgenic substances and their excretory conditions. The deter- 
mination methods, occurring in the literature, as well as the justi- 
fication and clinical significance of the hormone analyses, have 
been subjected to discussion. The chemical analytical methods 
were found to be distinctly superior to the biological ones. Above 
all, they form a standard for the total andrin excretion, and do not 
only measure the occurrence of biologically highly active sub- 
stances. In his investigations, the present author has employed a 
modification of Zimmermann’s original method for andrin deter- 
mination. He gives a report of the investigations performed 
in order to ascertain the reliability of the method. The andrin 
excretion of 18 healthy men and 10 healthy women has been deter- 
mined. The results revealed a comparatively small distribution 
within the two groups. 

The clinical applicability of andrin determination has been 
discussed. Earlier andrin determination and experimental invest- 
igations on animals have shown that, in all probability, the adrenal 
cortex plays a part in andrin production. Apparently, most of the 
andrin production in women is carried out by this organ. The inves- 
tigations performed by the present author, of the andrin excretion 
in cases of testis insufficiency, morbus Addison and tumours in the 
adrenal cortex, support this contention. 

In three cases of testis insufficiency or total termination of the 
testis function, the andrin excretion was greatly reduced but, 
nevertheless, had not altogether ceased. In two of the cases, a 
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stimulation of the andrin excretion could be occasioned by a sup- 
ply of gonadotropic hormones. 

fn five cases of morbus Addison, in women, an increasing reduc- 
tion of the andrin excretion was ascertainable. The reduction pro- 
gressed in spite of treatment with Cortin DOGA which consider- 
ably improved the condition of the patients. 

This must have been due to an increasing destruction of the 
adrenal cortex. Three of the cases died and an autoptical examina- 
tion revealed complete destruction of the adrenals. 

Furthermore, the author describes two cases of hyperplastic 
changes in the adrenal cortex. One of these instances had a diffuse 
hyperplasia of the cortex in one of the adrenals, the other a cancer 
proceeding from the adrenal cortex. Both of them occurred in 
young boys, causing a premature development of the secondary, 
sexual characteristics. In bolh cases the andrin excretion was 
greatly increased. 

The related cases illustrate also the clinical significance of the 
determination method. 
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In a previous joint work witli J. Tomenius the writer has 
described how considerable quantities of histamine can sometimes 
be found in the faeces of asthma patients. While only quite small 
quantities of histamine, 0 — 4 y pr. cm 3 , were found in the faeces 
of healthy subjects with our method, considerable quantities, in 
one case more than 250 y pr. cm 3 , were found in the faeces of asthma 
patients. 

In this work the results of continued investigations are pre- 
sented concerning the histamine in faeces. 

Method, 

In these experiments the author has mainly followed the method 
that was adopted and circumstantially described in the previous 
work. This method is an application of Barsoum & Gaddums 
well known one. A volume of 10 cm 3 faeces is carefully mixed 
with 40 cm 3 10 % trichloracetic acid and should stand for at least 
2 hours, after which it is centrifugalized and filtered. The filtrate 
is then extracted by means of ether to neutral reaction for Congo 
red, after which a sufficient quantity of 10 n HC1 Is added to 
make the mixture 2 n. It must then boil for 2 hours, he evaporated 
to dryness, after which the remainder is dissolved twice in 95 % 
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alcoholand evaporated to dryness. The remainder is dissolved in 
15 cm 3 98.5 % alcohol, filtered and evaporated for storage for 
■any length of time. When the extract is titrated, it is dissolved 
in 3 cm 3 aq. dest., neutralized with 0.1 n NaOH and filtered. The 
titration is carried out on the surviving intestine (ileum) of a 
guinea-pig, which is hung up in 37° Tyrode solution, and this is 
supplied with oxygen mixed with 5 % carbon dioxide. The vessel 
in which the intestine was hung held ca 25 cm 3 , and in this liquid 
the intestine usually reacted to 1—2 y. In the previous investiga- 
tion carried out by Tomenius and the writer a vessel holding only 
ca. 9 cm 3 was used, and then the intestine generally reacted to 
■0.1 — 0.2 y. The writer found it more convenient, however, to 
work with the larger vessel, in spite of the method thus becoming 
somewhat less sensitive. This is probably the reason why the 
number of entirely negative histamine tests are greater in this 
series than in the former one. 

It has not been the routine method to atropinize the intestine. 
The writer shares Riessers doubts in this respect and has observed 
that even in concentrations of 1: 2.5 mil. or 1: 5 mil. atropine 
has at times a very inhibitory effect. 

The method adopted calls for still further comment. Akerblom 
has stated that when making use of Barsoum & Gaddum’s method 
histamine could be obtained from any histidine that might possibly 
he found in the specimen. It is not clear from his paper whether 
lie has taken into consideration a possible histamine effect in the 
untreated histidine solution. Tomenius and the writer have already 
devoted their attention to this question in the-above mentioned 
work. We found, however, that the histamine effect was less in 
a histidine solution (ulcustidin) after the B. & G. treatment than 
it was in the untreated solution. Emmelin, Kahlson and Wicksell 
also categorically reject the assumption that histamine is formed 
from histidine when using B. & G:s method. The fact that the writer 
has been able to prove the existence of histamine in faeces by means 
of dialysis (to be discussed later on) also disproves the assumption 
that the histamine in faeces should develop during extraction. 

The writer has gone into the question as to the quantity of 
histamine that can really be obtained by the method adopted. After 
making experiments by applying known quantities of histamine, 
Tomenius and the writer came to the conclusion that the loss went 
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up to 20—40 %. Further experience gives the writer reason to 
suppose that the losses arc generally far greater. If histamine 
were added after faeces has been mixed with the trichloracetic 
acid, i. e. at the beginning of the extraction process, 39 % would 
be recovered. If the histamine were added after the centrifugali- 
zation, filtration and extraction with the ether, 55 % would be 
recovered. If the addition were made still later, i. e. after the 
specimen has been boiled with the acid, 66 % would be recovered. 
Thus the losses are considerable. This means that the quantities 
of histamine found in faeces must at least be doubled, in order 
to obtain the quantity of histamine really existing. 

The disappearance of histamine in faeces will be discussed later. 

The writer has naturally taken into consideration the criteria 
that the substance obtained from faeces really is histamine. Apart 
from the criteria of Tonrenius and the writer, i. e. the effect of 
the substance obtained on the atropinized intestine, its lowering 
effect on the blood pressure in cat, its capacity when given in 
large doses to inhibit the effect of a new dose of histamine, it may 
now be mentioned that the effect of the substance is entirely eli- 
minated by thymoxydiethylamine 1 . 

It will therefore be beyond doubt that the substance obtained 
from the faeces really' - is histamine. 

Dialysis Experiments. 

It is of interest from many view points to investigate the possi- 
bility of obtaining faeces histamine by means of dialysis. From 
a few' experiments carried out by Tomenius and the writer, it seemed 
as if the greater part of the histamine could be obtained by dialysis. 
Our object with these experiments was chiefly to illustrate the 
untenability of the assumption that the faeces histamine should 
be an artifact, brought about by means of the extraction process. 

Dialytic experiments are, however, of interest in that they may 
offer a more convenient method than that of Barsoum and Gaddum, 
which is somewhat circumstantial. Moreover they are able to ill u " 
strate whether histamine exists in active form in faeces. Severa 
investigators, among others Tarras-Wahlberg, Emmelin, Kahlson 

1 Professor Georg Kalilson has been kind enough to lend the writer 
assistance with this test. 
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and Wicksell have presumed that the histamine in the blood exists 
in a physiologically inactive form. 

The dialytic experiments carried out by the writer were ori- 
ginally made in order to see whether it were possible to reach a 
more simple method for obtaining histamine. It proved impossible 
at first in numerous experiments to obtain histamine dialytically, 

' and the writer found that a considerable amount of histamine 
must be destroyed in the dialytic experiments. This destruction 
will be referred to later. When the writer had learnt to take this 
into consideration and to avoid it as far as possible by dialyzing 
for relatively short periods, it was possible to obtain histamine 
from the faeces by dialysis. 

Experiment. Faeces from patient B. H. A., who was suffering from 
serions asthma was divided into 3 portions, A, B and C, each of 10 cm 3 , 
and was treated in the following manner. Portion A was carefully mixed 
with 15 cm 3 tap water and was then placed in a tube which was kept 
in water at 80° for two hours. It was then put for dialysis into a tempo- 
rarily prepared collodium capsule, which was placed in a vessel containing 
7 cm 3 tap water. After 6 y 2 hours the dialyzate was titrated and found 
to contain 19 y histamine pr. cm 3 which, assuming that the histamine 
had had time to become equally distributed, corresponds to an original 
faeces percentage of GO y pr. cm 3 . Portion B was also mixed with 15 cm 3 
tap water and then put for dialysis for 8 hours' without previously going 
through any heating process. Titration in this case gave 13 y pr. cm 3 
in the dialyzate, corresponding to 42 y pr. cm 3 faeces. Portion C 
was extracted in the usual way according to Barsoum and Gaddum and 
when titrated gave a histamine percentage of 20 y per cm 3 . 

In another experiment with faeces from the same patient cellophane 
was used as the dialytic membrane. 11 cm 3 faeces were mixed with 34 cm 3 
tap water and put into a cellophane capsule, which was put into 15 cm 3 
water. The dialyzate was tested 6 % hours afterwards and was found to 
contain 4 y pr.cm 3 which, assuming that the histamine was equally distri- 
buted, corresponds to 22 pr. cm 3 faeces. Part of the dialyzate was treated 
with extraction in the usual manner and the extract thus obtained gave 
1.25 y pr. cm 3 . Part of tlie original, faeces specimen was treated with 
extraction and gave 14 y pr. cm 3 faeces. 

From these dialytic experiments it thus seems evident that 
the faeces histamine when suitably treated can be obtained by 
means of dialysis, and that it is possible to obtain in reality greater 
quantities by this process than by extraction. The quantities 
obtained fairly well correspond to those that may he presumed 
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really to exist in faeces if a loss of 50—60 % is calculated in the 
extraction process. 

Of course it must not be definitely assumed that the faeces 
histamine is to be found in an active form, as nothing is so far 
known of the sort of compound that would presuppose the inactive 
form of histamine in plasma. This dialytic procedure, too, might 
involve a sufficient injury to liberate the histamine from its hypo- 
thetical combination. 

As the histamine in faeces can be obtained by means of dialysis, 
there is reason to suppose that given suitable conditions it might 
be possible to prove that there is a histamine effect in untreated 
faeces. The writer has also succeeded in proving such an effect 
with a faeces specimen from an asthma patient. 10 cm 3 faeces 
was carefully mixed with 10 cm 3 Tyrode solution. The suspension 
was properly centrifugalized and the centrifugate tested on the 
intestine preparation direct, and 2 cm 3 gave a histamine effect 
corresponding to 3 y, thus 1.5 y pr. cm 3 . An ordinarily prepared 
extract gave a histamine effect corresponding to 2.7 y pr. cm 3 
and a dialytic test gave 4 — 8 y. 


The Inactivation of Faeces Histamine. 

Tomenius and the writer were interested to find out how long 
histamine would keep in faeces and we came to a fairly satisfactory 
conclusion. A faeces specimen from the asthma patient E, which 
on immediate examination showed a histamine percentage of ca. 
100 pr. cm 3 , showed undiminished activity even after having been 
kept in room temperature for 48 hours. 

Wren the writer began with dialytic experiments on a more 
extensive scale, it soon became evident, however', that histamine 
in faeces specimens mixed with water became largely inactivated 
or destroyed. Even if considerable quantities of histamine were 
added, the dialyzate proved only slightly active or else was quite 
inactive. 

There may be several causes for this phenomenon. Koessler and 
Hanke have called attention to the fact that histamine is inclined 
to be absorbed into fine particles. The writer noticed that while 
histamine usually passes through a collodium membrane quite 
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easily, it was retained completely if charcoal were mixed in the 
solution: 

The disappearance of histamine in dialytic experiments, how- 
ever, cannot he entirely due to absorption. If faeces is heated 
previous to the dialysis, say for 2 hours in 80°, the loss of histamine 
is less, whereas it is much greater if the dialysis takes place at 
a temperature of 37° instead of that of a room. 

It is therefore probable that a bacterial decomposition or 
possibly a disintegration due to histaminase must be taken into 
consideration. As histaminase is to be found in the mucous mem- 
brane of the intestine, it is not unreasonable to presume that the * 
enzyme in question might exist freely in faeces. Those who have 
studied histaminase, however, maintain that it is an extremely 
delicate substance. 

The writer’s experiments have shown that the loss of histamine 
in dialytic experiments is considerably greater in 37° than in 
room temperature, whereas it only decreases slightly in + 5°. 

It decreases considerably when the specimen is heated to 80° 
for 2 hours and also when a strong acid is added; neither of 
these measures, however, checks the loss entirely. The writer 
is of opinion that these experiments show that several factors must 
influence the process. It is uncertain whether it is necessary to 
consider the existence of histaminase at all. 

The Clinical Occurrence of Faeces Histamine. 

In their above-mentioned work' Tomenius and the writer 
originally intended to investigate whether there were possibly any 
histamine in faeces in colitis ulcerosa. This was scarcely proved 
to be the case. On the other hand a faeces specimen happened 
to be examined from a patient suffering from severe asthma, and 
a quantity of histamine was found to exist. The observation could 
be repeated, and increased histamine values in faeces were dis- 
covered in 5 of the 10 asthma patients examined. 

In the series of experiments here reported on it has been possible 
to discover the phenomenon in 8 specimens out of 35 examined 
from 24 patients suffering from asthma bronchiale. Histamine 
has been found to exist in the severe cases, i. e. those who were 
in a status asthmaticus condition. In the slight cases on the other 
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hand there was little or no histamine. The writer has noticed 
that histamine appeared when asthma got worse and disappeared 
when it got better. 

The discovery of histamine in an asthma patient, who apart 
from bronchial asthma was also suffering from heart failure with 
liver enlargment, made the writer examine the faeces from patients 
with cardiac diseases, and this led to the observation that also, in 
these cases which are not of an allergic nature, histamine may 
be found in pathological quantities (the writer reckons with values 
of more than 5 y pr. cm 3 faeces). Increased values were found 
in 5 specimens out of 21 examined from 16 patients. In one case 
there were no fev r er than ca. 220 y, the remaining 4 containing 
60, 20, 6 and 6 y respectively. The writer has endeavoured to 
judge what these cases could have in common (shortage of breath, 
liver enlargment etc.) but it has not been possible to fix anything 
definite. All the cases were serious, -which is illustrated by the 
fact that three patients died while in hospital. 

It is so far uncertain whether histamine in faeces occurs in 
other groups of diseases, as it has not been possible to investigate 
methodically a large amount of material. Out of 12 specimens 
examined from patients with different diseases and healthy subjects, 
8 were entirely free from histamine, while the others had values 
of under 2 y pr. cm 3 . 

It is naturally possible that the existence of histamine in faeces 
may be a more common phenomenon than -was at first supposed. 


The Origin of Faeces Histamine. 

When Tomenius and the writer first observed the existence of 
histamine in faeces in asthma patients, it was naturally presumed 
that the histamine had been formed in the contents of the intestine 
owdng to the bacterial decarboxylation of histidine. Attention 
■was devoted to colitis ulcerosa since Nanna Svartz had pointed 
out that in these cases enterococci, which are known to form hista- 
mine, often exist in abundance. 

The bacterial effect has, moreover, often been resorted to m 
order to explain the appearance of histamine. Mellanby and 
Twort isolated from the intestine bacteria, which might form 
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histamine. Akcrblom considers that histamine, formed in the 
intestine owing to bacteria, causes the so-called lamellitis in horses. 
Knott and Oriel have isolated Gram-negative bacteria from the 
sputum of asthma patients and have indicated that there is a 
possibility of a histamine production in the breathing organs. 
Th'e two latter investigators on the other hand found nothing 
abnormal in the faeces of asthma patients. 

There is, however, a great deal to discredit the fact that hista- 
mine found in an increased quantity in faeces should be the result 
of bacteria. It seems a priori scarcely likely that asthma and 
certain cardiac patients should have special bacteriological con- 
ditions in their faeces. In the couple of hundred specimens that 
the writer has examined, these faeces have in no way appeared 
characteristic macroscopically but have offered specimens of various 
types of faeces occurring in clinics. In some cases the cultivation 
of faeces has been carried out and it has proved normal when tested 
in the usual manner. Even if a bacterial genesis cannot of course 
be entirely excluded, there will be reason to discuss other causes 
of origin than the bacteriological ones. 

As it has been proved by Knott and Oriel and subsequently 
by Riesser that asthma sputum can contain histamine, the possi- 
bility of the histamine in faeces originating from swallowed sputum 
must be considered. This seems, however, extremely unlikely. 
The explanation, moreover, is untenable as regards cardiac patients 
and it is equally impossible to explain the histamine in asthma 
patients in this manner, as the histamine in sputum will occur 
in such small quantities that liters and liters would be required 
of the sputum swallowed in order to produce the quantities found 
by the writer. With regard to this question the writer bases his 
opinion on the values for the sputum histamine that Riesser has 
presented in his work. In the few cases in which the writer has 
himself examined the sputum, it has not been possible with the 
method in question to prove the existence of any histamine at all 
either in asthma or in purulent sputum from a patient suffering 
from bronchiectasis. 

As a third hypothesis the question of a histamine excretion 
to the intestine must be considered. Later researches have shown 
that under certain conditions histamine is liberated from the tissues. 
Dragstedt has shown that histamine is liberated from the liver 



308 


GUSTAF MYHRMAN. 


in anaphylactic shocks in dogs. Emmelin, Kahlson and Lindstrom 
have shown that histamine is liberated from, the skin of guinea-pigs 
under anaphylactic reactions. Tarras-Wahlberg has shown that 
the skin of rabbits and cats give off histamine when treated with 
ultra violet rays. In such circumstances it seems possible that 
under status asthmaticus or in the event of serious heart failure 
there might be postulation for a liberation of histamine perhaps 
from the mucous membrane of the intestine, perhaps from the 
liver, and that it is this histamine that can be demonstrated in 
faeces. At present, however, the writer cannot support this hypo- 
thesis with any direct experiments. 


Summary. 

1. The writer has studied more closely the phenomenon which 
Tomenius and he have already described, that histamine may some- 
times be proved to exist in the faeces of asthma patients. 

2. This histamine can be obtained from faeces by means of 
dialysis and a histamine effect has been directly observed even 
in a suspension of faeces. 

3. The faeces histamine undergoes an inactivation in diluted 
faeces, which cannot be entirely explained by absorption but which 
is probably caused by destruction due to bacterial influence. 

4. The faeces histamine occurs clinically in severe cases of 
asthma bronchiale but has also been proved to exist in cases of 
heart failure. 

5. Consideration must be taken to the possibility that the 
histamine in faeces may originate not only from bacterial influence 
in the contents of the intestine but also from excretion to the 
intestine. 


For this investigation I have received financial help from the 
Medical Clinic of the Serafimerlasarettet and also from »Konung 
Gustaf V:s 80-arsfond», for which I beg to express my sincere 
gratitude. 

Finally, I should like to thank Miss Dorothy Ferris who has 
carried out the translation. 
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W. Heupke: Die Faeces des Menschen. 2. Aufl. (Bd.28 von.Medi- 
zinische Praxis, herausgegel)en von Grote, Fromme, Warne- 
kros, Lange) Dresden u. Leipzig, Verlag Steinkopff. 115 S., 
1943. Preis: geh. RM12: — ,geb. RM 13.50. * 

Eine sehr gute Darstellung, in der Hauptsache fur den prak- 
tischen Arzt gut abgepasst. Einzelne Teile sind jedoch unnotig, veil 
fiir den praktischen Arzt nicht braucbbar und ohne Interesse fur 
praktiscbe Diagnostik und Therapie. Als solche bezeichne ich die 
ausfiihrliclie Darstellung der Methoden fiir quantitative Bestim- 
mung im Stuhle von z.B. Urobilin und Urobilinogen, Stickstoff, 
Fett, Zellulose u.s.vv. 

Das letzte Kapitel: »Die Deutung der Stuhlbefunde», wo die 
allgemeine klinische Erfahrung des Verf. zu Worte kommt, finde 
ich ziemlicb schwach. B'ei Besprecliung der bei Achylie vorkoni- 
menden so genannten gastrogenen Durchfalle bemerkt Verf., dass 
sie nicht in alien Fallen von Achylie auftreten und dass man dalier 
fiir ihre Entstehung »Hilfsursachen» in Betracht ziehen muss. Eine 
solche glaubt er in ungeniigender Sekretion des Pankreassaftes zu 
finden. Da die Durchfalle bei Achylie immer nur episodisch auf- 
treten, scheint auch diese Erklarung ungeniigend. Audi die 
Garungsdyspepsie zeichnet sich unter anderem durch oft auftre 
tende leichtere Diarrhoeen aus und kommt ebenso vorzugsweise bei 
Achylikern vor. Uberhaupt scheint mir der Begriff gastrogene 
Diarrhoeen unklar und nicht von den mit garungsdyspeptisdien 
Phaenomenen verlaufenden Zustanden zu unterscheiden. Dem 
Verf. scheint es nicht bekannt zu sein, dass durch in dieser Zeit- 
schrift veroffentlichte Arbeiten von mir klargelegt wurde, dass die 
s. g. Garungsdyspepsie durch eine bakterielle Darminfektion ber 
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vorgerufen wird., die chronisch unter akuteren Schiiben verlauft 
und allmahlich zu einer bei der romanoskopischen Untersuchung 
und spater auch rontgenologisch konstatierbaren Colitis fiibrt. 
Meine Scliulerin Prof. Dr. Nanna Svartz hat dieser Frage ein ein- 
gehendes Studium gewidmet, die Erreger reingezuchtet und damit 
experimentell eine typische »Garungsdyspepsie» hervorrufen lcon- 
nen. Zweifelsohne ist die Pathogenese der »gastrogenen Diarrhoeen 
eine ahnliche. 


I. Holmgren. 
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The abnormal electrocardiogram. 

II. New Criteria of Right and Left Axis Deviation. 

By 

KAJ LARSEN. 

(Submitted for publication June 21, 1943). 


Ever since the earliest days of electrocardiography a particular 
configuration of the QRS complex has been designated as left 
ventricular preponderance or, preferably, left axis deviation: a 
large R x in connection with a large S m . Correspondingly, another 
configuration — large Sj together with large R m — has been desig- 
nated as right ventricular preponderance or right axis deviation. 
From such electrocardiograms to normal, however, there is a gradual 
transition, and hence it has been necessary to set up more precise 
limits for right and left axis deviations. Hitherto this has been 
done by employment of two procedures: determination of Eint- 
hoven’s < a, or calculation of special indices. 

In the present work a critical review will he given of the methods 
employed so far for delimitation of the right and left axis devia- 
tions. Then, on the basis of a new conception of the axis deviation, 
an account is given of some new criteria of the right and left axis 
deviations which the writer thinks are particularly suitable for cli- 
nical use. 

The determination of the < a for the. electric axis was intro- 
duced by Einthoven. In order to find a rule for, and give an expla- 
nation of, the changes in size presented by the deflections in the 
three derivations from the extremities under certain conditions as 
22 — Ada med. scandinav. Vol. CXV. 
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forced respiration and postural changes of the body, Einthoven 
schematized the human body as follows: The human body is re- 
presented by a flat, homogeneous, conducting plate in the form of 
an equilateral triangle RLF (Fig. 1) in which R corresponds to the 
right shoulder, L to the left shoulder and F to the left foot, that is, 
RL corresponds to Lead I, LF to Lead 111 and RF to Lead H. The 
heart is imagined to be placed in the center of gravity of the triangle, 
and its size to be very small in proportion to the length of the sides 
of the triangle. Supposing now that in the heart a potential arises in 
the direction of the arrow and of the magnitude pq, the deflections 
from the corners of the triangle in the three derivations will have the 



f 

Fig. 1. Schema for the electrocardiogram. For explanation, see the text. (After 
Einthoven, Fahr & de Waart, 1913, Fig. 22.) 


magnitude ofp 1 q 1 ,p 2 q 2 andp 3 q 3 . Conversely, if p 1 q 1 ,p 2 q 2 and P3 ( l3 
represent the respective magnitude of the deflections in the three 
derivations, these deflections must result from the potential in the 
heart with the direction angle o, and the magnitude of pq. F rom 
Fig. 1 it ■will be noticed that e x = e cos c a, e 2 = e cos (a— 60 ) and 
e 3 = e cos (120° — a). These equations give 


tg a 


2e2~ ei 


tg a = 


2 e 3 +ex 


and tg a — 


e 2 -f- C3 


which 


e, |'.'i . 

shows that < a can be calculated when th e size of th e deflections in tv 0 
of the leads is known. < a is recorded in degrees, and designated as 
positive in the direction from L over F to R (that is in the tvo 
quadrants, I and 11, below the horizontal line RL), and negative 
from L over a point above RL, symmetrical with F, to R (that is, m 
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the two quadrants, W and III, above the horizontal line). < a gives 
the direction of the potential that is active at the given instant, or. 
the resultant of the active potential at this particular juncture, e 
gives the value for the active potential and is designated by Eint- 
hoven as the manifest potential, e can be calculated from the first 
set of quotations when < a and the size of the deflection in one of 

the three derivations are known. 

Obviously, for each point in the electrocardiogram there must be 
a resultant in the Eintlioven schema as the one shown in Fig. 1. 
But in the question about the right or left axis deviation Eintlioven 
was interested only in one of these resultants namely, the resul- 
tant corresponding to the apex of the most important ( i . e., the 
greatest) wave in the QRS complex. Eintlioven stated that <a 
for the electric axis in normal subjects varied between +40° and 
+90°, but subsequent investigations have shown these limits to be 
too narrow. From the investigations reported by Proger & Davis, 
Hoskin & Jonescu and Kaj Larsen & Skulason, it is to be expected 
that the electric axis in about 95% of all normal subjects will fall 
between 0° and +90°. It is reasonable, therefore, to designate this 
range of variation as the normal, and positions of the axis outside 
this range as respectively left and right axis deviation. 

In recent years several investigators have looked into the 
question whether the schematization of the human body as perform- 
ed by Eintlioven is warrantable (Wilson, McLeod & Barker; Koch- 
Momm; Koch; Frolilich; Iiollmann & Hollmann). That there have 
been good reasons for such investigations is obvious when we con- 
sider the contrast between the presuppositions adopted by Eint- 
hoven and the actual conditions: The human body is not a two- 
dimensional but a three-dimensional structure; it is not a homoge- 
neous conductive mass but a non-homogencous mass of tissues dif- 
fering in conductivity; and the heart is not infinitely small in rela- 
tion to the three sites of derivation. Furthermore, the distance of 
the heart from the three sites of derivation is not the same, the heart 
lying nearer the left shoulder than the right shoulder and the left 
hip. Indeed, the- aforementioned investigators have shown that on 
the basis of the Eintlioven principles we may obtain only a very 
incomplete insight in the actual electrical conditions in the heart. 
Still it seems warrantable, for instance, to assume that a majority 
of the potentials (dipoles) will be orientated in about the same 
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direction ns the resultant determined after Einthoven. In this con- 
nection it is to be emphasized explicitly that the criticism advanced 
does not apply to the justification of entirely empirical ways for 
enquiry into the relations between various changes in the heart 
and different positions of the electric axis of Einthoven. But, it j s 
quite possible indeed that these questions may be solved more ra- 
tionally once the electrical conditions in the heart become fully 
elucidated. 

For clinical purposes it is practical to have tables from which the 
degrees of < a can be read when the direction and size of the deflec- 
tions in at least two derivations from the extremities are known. 
Such tables have been given by Einthoven, Fahr & de Waart and, 
later, by Sabena and Plenzcner. It may be of advantage also to 
make use of various diagrams, which are all based on the same 
principle as is employed in the geometrical construction of the 
vector cardiogram (see below). Such diagrams were given first by 
Carter, Richter & Greene and.Dieuaide. A particularly practical 
elaboration of such a diagram is v. Zarday’s axonometer. 

In practice we meet with various difficulties in the determi- 
nation of < a. The rule laid down by Einthoven that < a has to 
be calculated for the greatest wave in the QRS complex is not de- 
tailed enough, so that in certain cases one will be in doubt as to 
which wave is to serve as a basis for the calculation of < a. As men- 
tioned by Pardee (p. 91), this applies, for instance, to all electro- 
cardiograms in which two waves are equal in size and larger than 
the other waves no matter whether these two waves occur in dif- 
ferent leads (e. g., R x = S ni ) or in the same lead (c. g., Rn — ^ii)- 
As is evident from the preceding, the difficulties are greater because 
the exact determination of < o. requires the knowledge of two simul- 
taneous deflections in at least two derivations. For, as demon- 
strated already by Einthoven, two corresponding waves (e. g., 
Rr-Sm and S r — R m ) are not always synchronous, so that it is not 
enough merely to measure the size of these two waves. Tlius, for 
instance, in 12 electrocardiograms with all three derivations taken 
simultaneously and showing right axis deviation according to the 
new criteria given below, I found that the apex of Rm in 1 ca '^ e 
appeared 0.025 sec. before the apex of Sj, in 2 cases 0.02 sec., in 
4 cases 0.015, in 2 cases 0.01, and in 2 cases 0.005 sec. before the apex 
of S x ; only in one case was the apex of R m precisely synchronous 
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with the apex of S r ' Among 47 electrocardiograms with left axis 
deviation, in 2 cases the apex of R, preceded that of S in by 0.02 sec., 
in 8 cases by 0.01 sec., and in 9 cases by 0.005 sec., while the apices 
of Rj and S nI were synchronous in 28 cases. After the introduction 
of the modern amplifiers built for simultaneous tracing in all three 
leads, however, the requirement concerning knowledge of the size 
of synchronous deflections in at least two leads does not involve 
such great difficulties as previously when particular methods had 
to be employed in order to meet this requirement — as, for instance 
simultaneous registration of the heart sounds (Fahr), or the method 
given by Lewis a) involving a shift in the mutual relation of the 
three leads till Einthoven’s law (Lead II — Lead III = Lead I) is 
complied with for the entire QRS complex. 

But the overcoming of the technical difficulties mentioned does 
not remedy another shortcoming which in my opinion detracts 
essentially from the significance of an exact determination of the 
electric axis and shows that the value obtained for <a cannot be 
taken as a measure for the degree of the axis deviation. In most 
electrocardiograms with right axis deviation R m will be the largest 
wave. As the apex of R m in a few cases falls just on the transition 
between R x and S If and in many cases just in the beginning of 
S x — that is corresponding to a small negative deflection in Lead 
I — < a will in such cases be + 90° or merely a little over 90° and 
be independent of the size of S x . If, on the other hand, S x is the 
largest wave, the values for <a will be disproportionately great, as 
the apex of S x often corresponds to a comparatively small positive 
deflection in Lead III. Corresponding, though less pronounced, 
features are seen in left axis deviation. As far as that goes, it 
would be preferable to adopt the procedure often employed in the 
clinic, namely, to disregard the demonstrated asynchronicity 
between the deflections in Lead I and Lead III and simply calcu- 
late <a on the basis of the respective values for S x — R m and R x — 
s iii- For it is easy in a drawing to establish that no matter whether 
the apex of S x falls a little before or a little after the apex of R m , 
<a for Sj— R m will always fall between < a for S x and the synchro- 
nous deflection in Lead III and < a for R in and the synchronous 
deflection in Lead I. The same applies to < a for R x — S m . Hence 
the method is not unserviceable clinically, but it is arbitrary, the 
importance being attached to < a for a vector (or resultant) without 
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particular characteristics even though it appears in the vector 
cardiogram corresponding to the electrocardiogram. 

In the daily work, most often, no determination is made of <a, 
various simple rules being employed instead to decide whether 
or not a given electrocardiogram shows axis deviation. These rules 
are supposed to have been formulated so that the electric axis (that 
is, the »arbitrary» electric axis) falls outside the normal range if 
the rule is observed. Of these rules, the most 'well-known says there 
is right axis deviation when the largest waves in Lead I and Lead 
III face each other, left axis deviation when they turn away from 
each other. If this rule is observed literally it comes very near 
covering the cases which, according to my criteria, show right axis 
deviation. Often, however, electrocardiograms in which Sj, 
although distinct, is smaller than R r , are seen to be designated as 
showing right axis deviation; and the same applies even sometimes 
to electrocardiograms showing no Sj at all but a low Rj and a high 
R m . To speak of right axis deviation in such cases is entirely mis- 
leading. As to left axis deviation, on the other hand, this rule is 
quite insufficient. If S m is smaller than one-half of R x , <« will 
have a value between 0° and -f-30° and hence it has to be characte- 
rized as normal even though S m be greater than R in . 

Pardee recommends for clinical purposes merely to decide 
whether the electric axis falls within the ranges from + 90° to +30 
(normal axis), from +30° to — 30° (slight left axis deviation), 
from — 30° to — 90° (pronounced left axis deviation), from +90 
to +150° (slight right axis deviation), and from 150° to +210 
(marked right axis deviation). The principle for the method has 
been given by Einthoven. The axis determination can be made 
rapidly on the basis of the directions of the largest deflection in 
each of the three extremity leads (see Pardee p. 95 — 96). Two 
objections may be raised to this method: In the first place, as the 
largest deflections in the three leads are not synchronous, the axis 
determined after this method too will be an »arbitrary» electric axis, 
secondly, it is unfortunate to designate axis positions from +30 
to 0° as left axis deviation because, as mentioned already, the nor 
mal range extends from 90° to 0°. 

In Nomenclature and Criteria for Diagnosis of Disease of the 
Heart» (4’ ed. 1939, p. 134), a method is given which to me does not 
seem expedient and will not be mentioned further here. 
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In summing up the mentioned methods, which arc all based on 
the determination of <a for the electric axis, the following may be 
said: When the requirement of synchronicity is insisted upon, 
determination of for the largest deflection in the cloctrocaidio- 
gram is difficult, and owing to the circumstances demonstrated on 
p. 317, it is not very suitable for practical purposes. The other 
methods in which the requirement of synchronicity is relinquished 
are »arbitrary», leading to determination of < a for a vector without 
particular characteristics. Some of the methods give results that 
are not in keeping with our present knowledge about the normal 
range of variation for the electric axis. 

Fundamentally different from the mentioned methods are 
those methods in which the decision of presence or absence of ven- 
tricular preponderance in the electrocardiogram depends on the 
size of certain indices. Such a method was first employed by 
Lewis b) in his work on the mutual weight relation of the ventri- 
cles. Lewis employed the formula (R r — Sj) + (Sm — ^m) = Index. 
He failed, however, to state which index values are normal, or 
which indicate ventricular preponderance. 

Here and in the following, the term »ventricular preponderances 
is employed intentionally for the mentioned electrocardiographic 
changes, because, in the cited works it was assumed that these 
changes — at any rate when they are pronounced — indicate a 
relative hypertrophy of one of the ventricles. With the increasing rea- 
lization of the fact that also axial and conductive changes in the 
heart are of great significance to the appearance of the electrocar- 
diographic changes mentioned, right and left axis deviation seems 
now preferable as designation for these phenomena. 

White & Bock modified Lewis’ formula to (Uj + D ni ) — (Dj + 
U m ) = Index, in which U and D signify the greatest positive and 
negative deflections in the respective leads. After examination of 
about 1200 electrocardiograms, White & Bock state that indices 
from +20 to +30 and from — 15 to — 18 usually mean respectively 
left and right ventricular preponderance and that indices over 
+30 and under — 18 always signify ventricular preponderance. 
Subsequently White & Burwell set the limit for right ventricular 
preponderance at — 10. Various objections may be raised to White 
& Bock’s formula. In the first place, the index may have the same 
value for electrocardiograms of widely different appearance — nay, 
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even the same value for electrocardiograms which, according to the 
criteria otherwise employed, show axis deviation and for electro- 
cardiograms showing no axis deviation. In an electrocardiogram 
with Rj = 10, Sj = 0, R m = 0 and S IXI = 10, the index is +20, and 
if R r and S m are synchronous, < a for these waves is —30° (that 
is, left axis deviation). In an electrocardiogram with R x = 20, Sj = 
0, R m = 2 and S m = 2, the index is likewise +20, but here < a for 
R x — S m is +25°, and hence it will not be designated as left axis 
deviation. Furthermore, it will be noticed that large deflections are 
required if the index is to reach the values set up by "White & Bock 
as limits for ventricular preponderance. Experience shows that in 
electrocardiograms with ventricular preponderance the deflections 
are often large but this is far from being an absolute rule. In mate- 
rials reported by Lewis, by Cotton and by Hermann & Wilson 
comprising hearts that were dissected in a special manner, a total 
of 30 specimens showed an abnormal relative increase in the weight 
of one of the ventricles. Only in 2 out of 18 cases with preponderance 
of the left ventricle did White & Bock’s index exceed +20; and 
only in 2 out of 12 cases with preponderance of the right ventricle 
was the index more negative than — 10. 

In order to evade the latter objection to White & Bock’s for- 
mula, Schlomka has modified it to 


Index 


(0,-U,) — (Oin — Urn) 

(O + U)max. 


n which O and U respectively signify the largest positive and 
negative deflections in the leads concerned, and in which (O + U) m ax. 
gives the numerical sum of the positive and negative deflec- 
tions in the lead where the sum is greatest. Positive indices signify 
that the electrocardiogram in question is of relative (index 0 +1) 

or absolute (index +1 — 1-2) left type, while negative indices mean 

that the electrocardiogram is of relative (index 0 1) or a * )S0 " 

lute (index — -1 2) right type. But the zero point does not 

represent electrocardiograms of the same appearance or with the 
same value for Eintlioven’s < a, as is evident from the following 
examples. In these examples, <a is calculated after the formula 


tg a. — — ~?= • , on the presupposition that the greatest deflec 
e i ]■ 3 

tions in Leads I and III respectively are synchronous. 
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Index = 


Index = 


0. <C a — 4-53° 


0. < a = — 124 c 


Index = 


Index = 


= 4-1. <a 4- 13°. 


= +1. <a 


Index - $=9=ft3 . = 0. <a - +60" 

Index = = o. <« = +53" 

Index = = 0. <a = -12+ 

Also the next two examples illustrate that the same index value 
may correspond to different values for <1 In the first example, 
the electrocardiogram with an index of 4- 1 shows no left axis 
deviation, while in the second electrocardiogram with the same 
index value there is a left axis deviation. 

Index = = +1. < a + 13". 

lo 

Index . i!±z±=2=li) = +1 . <a _ 18 ». 

lo 

So Schlomka’s indices are not definitive either — at any rate 
not if the values for <a are employed for comparison. Hence the 
method has to be characterised as unsuitable, or it may be claimed 
to give an entirely new solution of the axis deviation problem that 
is more valuable than the conception of this problem originating 
from Einthoven. But the latter is rather improbable. Einthoven’s 
conception is unquestionably related to the electrical conditions in 
the heart whereas Schlomka’s method is of rather speculative nature. 

A fourth formula has been given by Benedetti, as follows: 

t i ^ Sni 

Ri t S x R m 4 Sju 

As Benedetti’s original paper has not been accessible to me, I shall 
refrain on commenting on it. 

For a decision on the question about axis deviation, the methods 
based on the calculation of certain indices are not very serviceable. 
The given formulas are not definitive, and the results obtained in 
this way have no fixed relation to the value of <a for the electric . 


Through my efforts to find a clinically suitable definition of 
right and left axis deviations I have arrived at a new conception 
of this question. 

Einthoven’s definition of axis deviation attaches importance 
only to the direction of the manifest potential corresponding to a 
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single point in the QRS complex, i. e., at a given moment during 
the tracing of the QRS complex. According to our present concep- 
tion of the electrical conditions in the heart, in axis deviation a 
majority of the dipoles prevailing in the heart at a given moment 
will be orientated in an abnormal direction, so that the resultant 
becomes the direction of the electric axis. With a view to the defi- 
nition of axis deviation it makes no difference whether this prepon- 
derance of abnormally directed dipoles is brought about by a 
relative ltypertrophy of certain parts of the myocardium, by distur- 
bances of the conductivity or by rotation of the heart. At present, 
it will have to be left for clinical electrocardiography to find the 
means of deciding which of these three causes is present in each 
individual case. In axis deviation, however, the electric axis is 
not the only vector with an abnormal direction; at any rate several 
of the nearest vectors are bound to have an abnormal direction. It 
will be possible, therefore, to base the definition of axis deviation 
also on the direction of several of the vectors corresponding to the 
QRS complex or of the average direction of the total vectors. To 
me it seems that an axis defined in this way will be more likely to 
demonstrate abnormalities in the electrocardiogram than the axis 
defined by Einthoven. 

Considering the vector cardiograms for the QRS complex in a 
number of electrocardiograms with unquestionable left axis devia- 
tion, it will soon be noticed that the vector cardiogram in such 
cases has a characteristic location. As mentioned previously by 
Schellong, the greater part of the vector cardiogram will fall in 
quadrant IV (see Fig. 2) as the majority of vectors fall in this quad- 
rant; and, in turn, this means that the greater part of the area cir- 
cumscribed by the vector cardiogram will lie in quadrant IV. So 
the following definition of left axis deviation seems acceptable: 
The electrocardiogram is said to show left axis deviation when the 
vector cardiogram corresponding to the QRS complex is located so 
that the greater part of the area circumscribed by the vector cardio- 
gram is situated in quadrant IV. Correspondingly, in electrocaidio- 
grams with unquestionable right axis deviation the greater part of 
the vector cardiogram for the QRS complexes will fall in quadrant 
II (see Fig. 2), so that the definition of right axis deviation will be. 
The electrocardiogram is said to show right axis deviation when the 
vector cardiogram corresponding to the QRS complex is located so 
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that the greater part of the area circumscribed bij the vector cardiogram 
is situated in quadrant II . 1 

Like all the previous definitions of axis deviation, those given 
here are arbitrary, but they have unquestionably a relation to the 
electrical conditions in the heart, even though, as emphasized 
strongly by Frolilich, both the electric axis and the vector cardio- 
gram arc to be looked upon merely as physical adjuvants, the 
relation of which to the electrical conditions in the heart is uncer- 
tain. Nor is it possible at present to decide whether the new defi- 
nitions theoretically be preferable to Einthoven’s definition, but 



Fig. 2. Vector cardiograms for the QRS complexes in an electrocardiogram 
with left axis deviation (full-line curve) and in an electrocardiogram with right 
axis deviation (stippled curve). 


as will be evident from the following, they offer a great advantage 
of entirely practical nature. For with their employment we avoid 
all the dubious questions associated with the decision as to which 
QRS vector is to be designated as the electric axis, we also avoid the 
difficulties connected with the determination of < a for this vector. 


1 In the above definitions of axis deviation no regard is paid to how long the 
individual vectors are present in the vector cardiogram or, in other words, 
to the varying density of the vectors in the various parts of the vector cardiogram. 
This is contrary to the methods given by Wilson, McLeod, Barker & Johnston 
for determination of a mean axis. But, the method given by these authors 
requires planimetry of the electrocardiograms taken in derivations from the 
extremities, and this will render the practical employment difficult. Whether 
the method of Wilson et alien, implies any practical advantages to the following 
simple procedure may be settled only by further investigation. Studies of this 
kind have now been commenced in this deportment by Dr. Nordby. 
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In order to make the above definitions of right and left axis 
deviation serviceable in practice, it is necessary to set up some 
simple rules concerning which electrocardiograms will have vector 
cardiograms meeting the stipulated requirements. As the condi- 
tions are more easily surveyable in right axis deviation, we will con- 
sider this first. 

When the size and direction of the sjmchronous deflections in 
Leads I and III are known, the vector cardiogram can be con- 
structed by plotting along the lines of two acute angles at 60° the 
deflections of the right size and direction, which may be seen from 
Fig. 3. At the end-points of the deflections, perpendiculars are 



Fig. 3. Construction of the vector cardiogram (see the text). 

raised on Leads I and III respectively; the point of intersection 
for these perpendiculars will be the wanted point of the vector 
cardiogram. All deflections in Leads I and III may be looked upon 
as coordinate pairs for a curve (the vector cardiogram) in a skew 
coordinate system with the abscissa axis I — I, and the ordinate 
axis III — III. Now the task is to find which conditions the coordi- 
nate pairs have to meet if the greater part of the area circum- 
scribed by the curve determined by the coordinate pairs is to be 
located to the left (the left hand side of the reader) of the perpendi- 
cular Y — Y through the apex of the angles. This can be reduced to 
an analysis of the conditions which the coordinate pairs have to 
meet if the greater part of the area circumscribed by the curve de 
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termined by the same coordinate pairs in the usual rectangular 
coordinate system is to be situated to the left of the ordinate 
axis. 

The proof of this is evident from Fig. 4, in which the full-line 
curve shows a vector cardiogram in the skew coordinate system 
(axes I— I and 111—111). In the rectangular coordinate system 
(axes X— X and Y— ' Y) the same curve will have the appearance of 
the stippled curve. Of the area circumscribed by the first curve a 
narrow strip is cut out. That part of the strip which is situated to 



Fig. 4. Vector cardiogram in the skew coordinate system with axes 1 — I and 
III — III (full line) and the same vector cardiogram in the rectangular coordinate 
system with axes X — X and Y — Y (stippled line). 


the right of Y— ' Y has size a ls while the part to the left of Y— Y has 
size bj. In the rectangular coordinate system, the coordinate pair 
which determine this strip will demarkate a strip of an area con- 
sisting of two corresponding parts, a 2 and b 2 . As <jS is 30°, we have 


a 2 = a^cos /? and b 2 = b 1 «cos /S, which by division give — = — , 

b 2 bj 

and this is what had to be proved. 

But, owing to the great variability of the electrocardiogram 
and thus the vector cardiogram too, it will hardly be practicable 
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even in a rectangular coordinate system to treat the question in an 
entirely mathematical way. By means of schematic examples, 
however, it is possible to arrive at an estimate of the conditions that 
have to be fulfilled by the coordinate pairs, f. e., the deflections in 
Leads I and III — something that could not be carried through 
properly in the skew coordinate system. 

In the schematic electrocardiogram presented in Fig. 5, the S 
wave in Lead I is a displaced reflection of the R wave in the same 
Lead, and the apex of the R wave in Lead III falls just on the 
transition between the R and S waves in Lead I. The vector car- 
diogram for such an electrocardiogram will circumscribe equal 
areas on the two sides of the Y axis. If, on the other hand, S x is 
unchanged in size, but of a little longer duration than Rj, or if 



Fig. 5. Schematic QRS complexes in Leads I and III (see the text). 

S r with the same duration is a little greater than R I# the area to the 
left of the Y axis will be greater than the area to the right of this 
axis, provided there is no change in Lead III. The same holds true 
if Lead I remains as shown in Fig. 5, while the apex of Rjjj appears 
a little later, that is, corresponding to a point of the S wave in 
Lead I. 

From a number of successive patients whose electrocardiograms 
were taken simultaneously in all three leads, I therefore have 
picked out those electrocardiograms which in Lead I showed an S 
wave which in size and duration exceeded the R wave in the same 
lead. Altogether 12 electrocardiograms presented this property, and 
for these records I have constructed the vector cardiograms in the 
way outlined above. In all 12 cases, the greater part of the area 
circumscribed by the vector cardiogram lay to the left of the Y 
axis. In addition, I have examined the vector cardiogram for some 
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electrocardiograms in which the S wave in Lead I was equal or 
nearly equal to the R wave. Only in 1 out of 8 such cases did the 
greater part of the area circumscribed by the vector cardiogram 
lie to the left of the Y axis. In this electrocardiogram S x was a little 

smaller but considerably wider than R r 

So the electrocardiographic criterion of right axis deviation is 
that the S wave in Lead I must exceed the R wave in the same lead 
both in size and duration. This simple rule covers the above defini- 
tion of right axis deviation based on the vector cardiogram as 
accurately as may reasonably be demanded. The location of the 
R wave in Lead 111 need not be stipulated precisely, as experience 
shows that when Lead I fulfills the given criterion, the apex of 



Fig. 6. See explanation given in the text. 


this wave will always be in keeping with a point of the S wave 
in Lead I or, at the earliest, on the transition between the R and 
the S waves in Lead I. 

Left axis deviation: If the S wave in Lead III exceeds the R 
wave in the same lead in size as well as in duration, the greater 
part of the area circumscribed by the vector cardiogram will fall 
above a line perpendicular on Lead III through the zero point, 
that is, a line with a direction of 4-30° (cf, right axis deviation). 
This is brought about in part by the fact that the apex of Rj in such 
electrocardiograms (see above) most often will be synchronous with 
the apex of S ni or barely preceed it. After the definition of left axis 
deviation, however, the greater part of the circumscribed area will 
have to be situated above the horizontal line representing Lead I. 
If a point of the vector cardiogram is to fall above the horizontal 
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line, the negative deflection in Lead III must be greater than 
one-half of the synchronous (positive) deflection in Lead I. This 
is evident from the rectangular A OAB in Fig. 6. 

Here we find OA = sin 30°*OB, and as sin 30° = we have 
^ni= 1 1 K S m > ^R^thepointB will fall above the horizontal 
line — for instance, in B x — , whereas if S m < %Ri> it will fall 
below the horizontal line in B 2 . So the desired rule for the electro- 
cardiogram must include the stipulation that the negative de- 
flection in Lead III for a certain part of the QRS complex must be 
greater than one-half of the synchronous positive deflections in 
Lead I. As such a rule was reckoned to be too complicated for 
clinical use, I thought it might perhaps he sufficient instead to 
insist that S nI must be greater than one-half of R r From the afore- 
mentioned patient material whose electrocardiograms were taken 
simultaneously in all three leads, I have picked out all those elec- 
trocardiograms in which S m exceeded B m in size and duration 
and also was larger than % Rj. Altogether 47 electrocardiograms 
of this kind were found and I have constructed the vector cardio- 
gram for all of them. In 38 cases, the greater part of the area cir- 
cumscribed by the vector cardiogram lay above the horizontal 
line, while in 6 cases the areas on the two sides of this line were prac- 
tically equal, and in 3 cases the greater part of the circumscribed 
area lay below the horizontal line. An analysis of the electrocardio- 
grams in the last-mentioned 9 cases showed that in 6 of them — 

including all the 3 cases in which the greater part of the circumscrib- 
ed area la} 7 below the horizontal line — Km was rather large, and 
in 2 of them there was also a rather large second positive wave. 
Further examination of the quantitative relation between the 
R waves and the S waves in Lead III in the respective electrocar- 
diagrams shows that the requirement for left axis deviation must 
be: that the S wave in Lead III is at least 3 times larger than the 
R wave in the same lead. The empirical rule for left axis deviation is, 
therefore. The S wave in Lead III must be at least three times 
larger than the R wave in the same lead, and it must exceed it in 
duration; in addition, the S wave in Lead III must be at least half 
as large as the R wave in Lead I. Or, as an S -wave which is at 
least three times as large as the R wave will always exceed the 
latter in duration too, the rule may be put down simply as iollov,s. 
The S wave in Lead III must be at least three times as large as the 
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R wave in Lead III and also larger than one-half of the R wave in 

Lead I. . 

These rules for the axis deviation are not applicable to elec- 
trocardiograms of a certain though rare form, namely: electrocar- 
diograms in which the S waves both in Lead .1 and in Lead III 
are just as large as the R waves in these leads or even larger. In 
such cases the vector cardiogram will present a peculiar outline and 
be situated especially in quadrants I and HI. 

It will be consistent to look upon all electrocardiograms com- 
plying with the given rules as cases of axis deviation — thus, for 
instance, also electrocardiograms with a large Q ni when this Q 
wave is large enough to meet the requirements stipulated for 
S in in left axis deviation, besides electrocardiograms showing 
various forms of bundle branch block. In practice this will not 
give rise to any difficulty; the two mentioned forms of electrocardio- 
grams (and perhaps others) will merely constitute an easily recog- 
nizable subgroup of the axis deviations where the cause of the axis 
deviation is to be considered established as conductive disturbances. 

The definitions and rules given here will allow of a certain 
estimate of the degree of the axis deviation. For it is obvious 
that the larger and broader the S waves are in relation to the R 
waves in the respective leads, the greater will that part be of the 
area circumscribed by the vector cardiogram which falls outside 
quadrant I. But the definitions also imply the possibility of a 
quantitative measure for the degree of the axis deviation. Studies 
on this question are now being carried out here in the department. 
Until the results of these studies are available, however, it will be 
necessary for a nummerical determination of the degree of axis de- 
viation to make use of one of the methods given previously for this 
purpose — preferably determination of Einthoven’s <a for the 
electric axis. 


Summary. 

After a critical review of the methods hitherto employed to 
decide whether or not a given electrocardiogram shows axis devia- 
tion, the following definitions of axis deviation are set up: 

The electrocardiogram is said to show right axis deviation when 
the vector cardiogram corresponding to the QRS complex is situa- 

23 — Ada med. scandinav. Vol. CXV. 
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ted so that the greater part of the area circumscribed by the vector 

cardiogram falls in quadrant II. 

The electrocardiogram is said to show left axis deviation when 
the vector cardiogram corresponding to the QRS complex is situ- 
ated so that the greater part of the area circumscribed by the vector 
cardiograms falls in quadrant IV. 

These definitions are then shown to be covered by the following 
simple electrocardiographic rules: 

The electrocardiogram shows right axis deviation when the S 
wave in Lead. I in size and duration exceeds the R wave in the same 
lead. 

The electrocardiogram shows left axis deviation when the S wave 
in Lead III is at least 3 times as large as the R wave in Lead III and 
also larger than one-half of the R wave in Lead I. 
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An anti-reagin in the desensitization of patients 
with allergic diseases. 

By 

H. A. E. v. DISHOECK, m. d. and S. P. KLEIN, m. d. 
(Submitted for publication May 13, 1943). 


Allergic symptoms are due to the reaction between the aller- 
gen and the sessile reagins of the shock organs as lungs, nose, skin 
and intestines. About the way in which the recovery occurs in 
desensitization with the allergen, is but little known with certainty. 
The general opinion is that the dcsensitization cure causes a reco- 
very by a diminution of the reagin content of the tissues. However, 
an increase of the circulating reagins can also have a favorable 
effect by means of the interception of the entered allergen, so that 
this cannot penetrate into the sessile reagins of the shock organs. 
Moreover, Cooke and his collaborators (1935) were able to prove 
the important fact that in desenzitization of patients suffering from 
hay fever, an immune substance develops. 

When the serum of an intreated hay fever patient (A serum) 
is mixed in vitro with pollen extract and then injected into the skin 
of a normal test person, a reaction occurs within half an hour. 
Re-injection of allergen in the same place after 24 hours gives no 
new reaction. 

Cooke c. s. was able to demonstrate that this test gives quite 
another effect when it was performed with the serum of a patient 
with hay fever who was desensitized to a very high dose (P. serum). 
This serum, mixed in vitro wih allergen during 24 hours after 
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which it is injected intracutaneously, gives no reaction within half 
an hour, hut reinjection of the allergen after 24 hours in the same 
skin part now causes a reaction. Cooke ascribed this difference to 
the appearance of a substance in the blood which was able to inhi- 
bit the allergen-reagin reaction and was termed the Reaction 
Inhibiting Substance (RIS) by him. Cooke, and after him Harley, 
only demonstrated this phenomenon in patients with hay fever. 


Table 1. 
Test. of Cooke. 


Mixtures 

Skin reactions 

After %hour. 

Injection of pollen-extract 
after 24 hours. 


/ v 

0 

Serum A + 



Pollenextract 

, / * 

/ O ! 

Serum A + 

.’O'! 


Phvs. salt sol. 


/ ' 

/ \ 

/ \ 

O J 

Serum P + 

( 5 ) 


Pollenextract 


V a ) 

Serum P -f 

(O' 

i 

\ 

Phys. salt sol. 

vV ' 




Serum A (ante) = serum before the desensitization. 

Serum P (post) = serum after the desensitization. 

Anticipating the results of our own investigation, in which ue 
determined the nature of the RIS, in future we will not speak of an 
inhibiting substance but of an anti-reagin. To get an insight into 
the importance of the reagins and the inhibiting substance of Cooke, 
we studied the quantity of sessile and circulating reagins, t le 
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quantity of anti-reagins and tlie clinical symptoms in mutual con- 
nection before, during and after the desensitization cure. 

Own investigation. 

For the hay fever desensitization we used an extract of Dactylis 
glomerata, standardized according to Noon. This species of pollen 
was chosen because our patients showed a stronger reaction to it 
than to 9 other species of grass of frequent occurrence. Moreover 
this pollen could easily be collected. Tire desensitization was nearly 
always forced up to the very large dose of 100,000 units a time. 

General reactions were seldom seen. If present, y 2 cm 3 of sym- 
patol was temporarily added to the dose of vaccin. From the other 
allergens 1 % extracts were made from the dry »Lifa» protein with the 
liquid of Coca. From this dilutions were made 1: 10; 1: 100; 1: 1000 
concentrated solutions for the desensitization cure. With the 
inhalation-allergens, especially hay fever, the nose sensitiveness 
was determined by spraying solutions of pollen of 1000, 10,000 and 
100,000 units upon the concha inferior. If the reaction was positive, 
swelling, sneezing and secretion of fluid occurred. The technic 
and the results of this nose-tliresliold reaction will be published sepa- 
rately in due time. 

Sessile reagins. 

For the determination of the tissue-sensitiveness we used 
intracutaneous threshold reactions with extracts of increasing con- 
centrations of which 0.1 cm 3 was injected into the skin of the pa- 
tient. The extract which just gave a reaction after half an hour 
was considered as the sensitiveness-threshold. 

We made these reactions before, during and after the desen- 
sitization cure. 

Some typical examples may follow here. (Table 2). 

Serum reagins. 

For the quantitative determination of the serum reagins we used 
the passive transmission of Prausnitz and Kiistner. Dilutions of the 
serum with physiological salt solutions of 1: 5, 1: 10, 1: 50, 1: 100 
were injected into the skin of normal test persons, after 24 hours an 
excess of allergen was injected accurately in the same canal. A 
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Table 2 b. 


Tobacco-hypersensilivencss. 


Patients 

Dates of determi- 
nations 

Intracutaneous 

thrcsholdreactions 

Maximal quantity 
injected per time 

K. G. 

25—2—1941 

15—3—1941 

25 — 4 — 1941 

30—9—1941 

0.01 % extract 

0.002 % » 

0.1 % »> 

1 % * 

1 cm a 1% extract 

1 cm 3 1% > 

1 cm 3 1% » 

L. R. 

28—1—1941 

15—2—1942 

11—4—1941 

15—7—1941 

23—9—1941 

0.001 % extract 
0.0001% » 

0.001 % »> 

0.1 % » 

1 % » 

1 cm 3 1% extract 

1 cm 3 1% » 

1 cm 3 1% » 

1 cm 3 1% » 


Table 2 c. 


Fcather-hypersensitivencss. 


Patients 

Dates of determi- 
nations 

Intracutaneous 

thrcsholdreactions 

Maximal quantity 
injected per time 

B. L." 

3—10—1941 

17—10—1941 

9— 1—1942 

0.1 % extract 

0.01 % » 

1 % * 

2 cm 3 1% extract 

2 cm 3 1 % » 

A. W. 

7—10—1941 

9— 1—1942 

0.1 % extract 

1 % » 

1 cm 3 1% extract 


Table 2 d. 


Bcans-hypcr sensitiveness. 


Patients 

Dates of determi- 
nations 

Intr acutaneous 
thrcsholdreactions 

Maximal quantity 
injected per time 

G. C. 

■ 

30— 9—1941 
14—10—1941 
3—12—1941 
24— 1—1942 

0.1 % extract 

0.01 % » 

o.i % * 

1 % » 

2 cm 3 1 % extract 

2 cm 3 1% o 

2 cm 3 1% » 























Quantity of rcagins in the hay fever-scrutVi A and P. 
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0.1 cm 3 of these serum-dilutions were injected intracutancously in the back of normal persons, after 24 hours reinjection was done 
in the same place with a 0.1 cm 3 pollen solution containing 4000 Noon units per cm 3 

. • Tp = test person. S = scrum from patient 

Comparison of the reactions of the serum A- and serum P-dilutions, shows tp at after treatment the quantity of serum-reagins ■ 
has also increased in patients suffering from hay fever. 









Tabic 3b. 

Quantity of rcngins in scrum A and Scrum P in houscdust-hypcrscnsitivcncss. 



As the reactions of the P-scra are stronger than the same dilutions of the A-sera, and where the A-dilutions remain quiet j 
•whereas the same P-dilutions gave still a marked reaction, the quantity of rcagins in the P-sera must have increased considerably. 
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Table 3c, d, e, and f. 

Quantity of rcagins in scrum A and P in: 


Phyc 

+ salt Tp: J.K. Tp:S. M. Tp:C. A. Tp: T.R. Tp: A. K. Tp: T. v.AY. 

Scrum st) ‘ lul Sen v. S. Scr: v. S. Ser: v. S Ser: J. d. J. Scr.: J.d. J. Ser: J. d. J. 







+ 

Scrum 



+ + + + + 4- 

+++ +++ 

+ + + + 
O + 

O 


Tp: J. Iv. Tp: T. K. Tp: S. R. Tp: A. B. Tp: J. \V. Tp: S. K. 
Scr: G.C. Ser:G.C. Ser: G.C. Ser: G. C. Ser: G. C. Ser: G. C. 



Serum 


—50 
—100 
t— 200 
1—300 


l J hys. 

salt 

solut. 



4- 4- + + + 

+ + + + 

+ ± 


Tp: J. K. Tp: T. K. Tp: S. R. Tp: A. B. Tp: J. W. Tp: S. K- 
Scr: L. B. Ser: L. B. Scr:A.W. Ser: A. W. Ser: A. AA • Ser. A. A\ • 



l»y persensi li vcncss to cosmetic powder JHypcrsensitivencss to beans i Hypcrscnsitivcncss to feathers 
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Table 3 c, d, e, and f. • Cont. 


+ 

Serum 

Phys. 

salt 

solut. 

Tp: K.M. 
Ser. K.G. 

Tp: C.N. 
Scr: K.G. 

Tp: J. S. 
Scr: K.G. 

Tp: S: It. 
Scr: L. R. 

Tp: R. \V. 
Scr: L. R. 

Tp: H. K. 
Scr: L. R. 
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Comparison of tire results of the skin threshold reactions and 
the passive transmission learned that there is an important contrast. 
At the outset of the desensitization cure the skin sensitiveness has 
increased; at a higher dosage the skin sensitiveness decreases consi- 
derably (table 2). This decrease, however, is not due to a diminution 
of the reagins but to the development of the anti-reagin. In the last 
case, just as in the test of Cooke, the inhibiting substance prevents 
the reaction of allergen and reagins. The anti-reagin, however, has 
the remarkable property (experimentally ascertained by us) to 
disappear from the skin so that the reagin can again react undis- 
turbed with the allergen. So it was only possible to determine an 
increase of the amount of reagins during the desensitization cure 
by means of the passive transmission. This increase develops soon, 
and before the anti-reagins can be demonstrated. So a recovery by 
desensitization must not be attributed to a diminution of the reagin 
content. Housedust forms an exception in that the reagin increase 
was very marked but that the presence of anti-reagins could not be 


Demonstration of anti-reagins in other allergic affections. 

When a favorable clinical result was obtained, serum was taken 
rom, le patient (P serum). This serum was compared with the 
serum of the patient before the treatment (A serum) by means of the 
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test of Cooke. We could dmons Irate the presence of the anti-reagin 
not only in patients with hay fever but also in patients suffering 
from asthma, rhinitis vasomotoria and dyspepsia by a hypersensi- 
tiveness to tobacco, feathers, toilet powder, beans and flour. So 
here we are not concerned with a specific symptom of hay fever, but 
with a phenomenon which probably can occur in each desensitiza- 
tion and in all allergies. Our patients with a hypersensitiveness to 
housedust formed an exception. However, the quantity of house- 
dust-allergen which was administered is too small to cause an anti- 
reagin, just as in pollen desensitization under 25,000 units.- When 
the injected quantity of allergen for the housedust and pollen desen- 
sitization is expressed in multiples of the quantity of allergen with 
which a skin reaction is still just obtaifted (0.1 % housedust and 10 
units pollen), a dose of housedust of 1 cm 3 5 % corresponds in fact 
with 500 units of pollen extract. The use of a larger dose of house- 
dust is impossible from a technical point of view as long as we 
cannot isolate this allergen in a purer condition. This is the reason 
why a desensitization with a demonstrable anti-reagin should 
perhaps be attainable only by very frequent injections. Up to now, 
however, we did not succeed, even not after 60 injections of 5 % 
extract, but the clinical results with housedust desensitization in 
asthma and rhinitis vasomotoria are very satisfactory. 
Quantitative determination of the anti-reagins: inhibition index. 

During the desensitization cure of a number of patients serum 
was taken at intervalls, and also from patients whose cure had been 
terminated for a long time.past. We now examined to which extent 
these P sera from different phases of the cure were able to inhibit 
the reaction of a certain quantity of A serum: i. e. if a certain excess 
of anti-reagin Was present. For this purpose we prepared 10 mixtu- 
res, namely: 

9 parts of A serum + 1 part allergen -f 1 P art ^ serum * 

8 parts of A serum + 1 part allergen + 2 parts P serum 

7 parts of A serum + 1 part allergen + 3 parts P serum 

etc. 

From these determinations it appeared that an excess of anti rea 
gin is present in the serum, which fact is of much clinical importance. 
It must be well kept in mind that a considerable quantity of an i 
reagin must already be present to obtain a non-appearance o 
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direct reaction in the test of Cooke, because then nearly all the rea- 
gi ns •which are present must be inhibited. The anti-reagin content 
can* be expressed in the number of parts of A serum which are inhi- 
bited by a certain number of parts of P serum. When this is express- 
ed in a fraction of which the A serum forms the numerator and the P 
serum the denominator, this fraction can be termed the Inhibition 
Index of the P serum. When f. i. 6 parts of A serum are inhibited 
by 3 parts of P serum, the inhibition index is 6 / 3 . Table 4 gives some 
examples of it. 

With a desensitization to 100,000 units an inhibition index of 
6 / 3 was usually obtained.. A larger inhibition index was never seen. 

It appeared that in hay fever desensitization the anti-reagin can 
be demonstrated only at a dosage of 25,000 units. It also appeared 
that not only the strength of -the dosage but also the duration of the 
injection, i. e. the total quantity of allergen which is administered, 
is of importance for the development of the anti-reagins. In bean 
desensitization for instance the dose was not made larger than 2 cm 
of 1 %. In the beginning no anti-reagin could be demonstrated 
with this dose, later the anti-reagin was found to be present. 

After termination of the desensitization cure the anti-reagin is 
demonstrable in the serum during a long time. Six months after 
the cure only a small decrease could be found. So the test of Cooke 
is a means to examine for instance if in patients with hay fever, 
reinjection of the allergen is desirable before the next hay fever sea- 
son in order to obtain an increase of the anti-reagin. 

Preserved as serum at 8° C., the anti-reagin can be kept as. well 
as the reagin itself. Even after one year no diminution of the acti- 
vity could be found by us with the above described quantitative 
method. 


Specifity. 

1. Does the anti-reagin in the P. serum of one patient inhibit the A 
serum of another patient with the same allergy ? 

To answer this question two mixtures of equal parts of A and P 
serum were made: one mixture of serum A with serum P of one 
certain patient, and a mixture of serum A of this patient and serum 
P of another patient with the same allergy. With these mixtures 
the test of Cooke was made in the above described way. In 4 cases 


Table 4. 

Quantitative determination of the anti-reagins. 

(s. A = A scrum; s. P. = P serum; A. E. == Allerg. extract) 
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of hay fever, 1 case of tobacco- and 1 case of cosmetic powder- 
hypersensitiveness no difference in inhibiting power of the own P 
serum and the P serum of the other patient appeared to be present! 
So the anii-reagin is not individually specific. Herewith the possi- 
bility for a therapeutic use of the P serum of one patient for another 
patient is now, at least theoretically, demonstrated. 


2. Does the P serum, which is obtained in the desensitizaiion for one 
certain species of Pollen, inhibit the reaction between another species 
of pollen and its specific reagin? 

The A serum of a patient who was sensitive to Phleum was mixed 
with the P serum of a patient who was desensitized for Dactylis 
. glomerata. Phleum extract was added to the mixture as allergen. A 
complete inhibition appeared to occur. So each pollen anti-reagin 
can probably prevent all pollen reactions in every patient with hay 
fever. From this the conclusion can be drawn that for desensiti- 
zation each allied species of pollen can be used, provided the 
patient reacts positively to this species. This fact is of importance for 
the therapy of hay fever. 


3. Is the anti-reagin for a certain allergen ( for instance cosmetic 
powder) able to inhibit l he reactions of an alien allergen ( for instance 

• tobacco)? 

5 Mixtures were made of which each contained 2 parts of cosme- 
tic powder-A serum an 1 part of cosmetic powder-extract. To 4 
mixtures 2 parts of P serum (for each mixture of another allergen, 
namely of cosmetic powder, tobacco, pollen and beans) were added. 
We knew that these P sera had a high inhibition index, sufficient 
to inhibit a same quantity of similar A serum. To the last mixture 
2 parts of physiological salt solution were added instead of 
serum. In this control mixture there was not a single impedemen 
for the reaction of the allergen with its specific reagin. (table a) 
From these experiments it appears that in this regard ti 
specifity of the anti-reagin is very sharp. So the possibility to ma ^ 
an anti-reagin which prevents all allergic reactions does not exis 



Table 5. 

The anti-reagins are allergen-specific. 
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From these reactions the allcrgcn-spcdfity of the anti-reagins can distinctly been seen. These are present in the serum P and 
inhibit only the corresponding serum A (see the numbers 1). The anti-reagins do not inhibit the scrum A of the other hypersensitive- 
nesses (compare the numbers 2, 3 and 4 with the control-reactions nr 5). 




346 


H. A. E. V. DISHOECK and S. P. KLEiN. 


4. Is- it possible to produce an anti-reagin in animals and can this 
animal anti-reagin inhibit a homologous human A serum? 

If this were possible a new species of allergic immune serum 
could be prepared. The results of our experiments concerning this 
matter will be communicated later. 


The point of attack of the anti-reagin. 

The point of attack of the anti-reagin can be: 1. the cell; 2 the 
allergen; 3: the reagin. 

ad. 1 Injection of a mixture of P serum and allergen, immediately 
after preparation, into the skin of a normal test person, causes 
a reaction. Injection 3 hours after preparation causes no reaction 
(just as in the test of Cooke). So the development of the reaction 
does not depend on the cells, but on the binding of the inhibiting 
substance in vitro with the allergen or with the reagin. 

ad. 2. If the inhibiting substance made the allergen inactive, 
this might also give no reaction, even if a great excess of reagins was 
present as is the case in the skin of a treated hay fever patient. 
However, injection of P serum with a small quantity of allergen 
into the skin of a hay fever patient, causes (just as with free aller- 
gen) a strong reaction. 

ad. 3. The above mentioned experiments make it very probable 
that the inhibiting substance binds with the reagins. . Besides, the 
determination of the inhibition index made it clear that the anti- 
reagin binds a fixed quantity of A serum, independent of the 
quantity of allergen which is administered. So we think it allowed 
to replace the name inhibiting substance by anti-reagin. 

So, as far as the-specifity is concerned the anti-reagin corresponds 
completely with the reagin. However, where the reagin in passive 
transmission can still be demonstrated in the skin, even after 
months, the anti-reagin has disappeared from the skin after some 
hours. To determine this time we injected P serum into the skm 
of a test person on 12 places and, with intervals of one hour, injecte 
the corresponding allergen into a place. (Table 6.) 

It appeared that already after 10 hours the maximal reac ion 
was again obtained in all sorts of allergies. Also the binding 0 
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Table 6. 



Do- 

T. 


Reaction 

with the corresponding allcrg. extract after: 


nor 
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1 h. 

2. h. 

3 li. 

4 h. 

m 

6 h. 

7 li. 

8 h. 

9 h. 

10 h. I 

11 h. 
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Hayfcvci 

A. G. 

F. K. 


. 
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44 
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4 4 4 

444 

Cosm. p. 

v. S. 

S.K. 

— 

— 

— 

— 

— 

— 

— 

— 

4 

H — f- 

4 4 

4 4 

Tobacco 

L. R. ' 

J.W. 

— 

— 

— 

— 

— 

— 

— 

4 

44 

4* 4* 

44 

44 

Feathers 

B. L. 
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— 
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— 

— 

— 

— 

± 

+ 4 

4 — 1- 

4 4 | 

44 


the anti-reagin with the reagin is loose. Perhaps the anti-reagin 
is small-molecular which makes a resorption more easy than a 
large-molecular reagin. 

The anti-reagin and the morbid symptoms. 

It now is very tempting and obvious to consider the anti-reagin 
as the serological substrate by which the improvement is effected. 
Just as in infectious diseases where the anti-toxines neutralize the 
toxines, in the allergies the anti-reagins could make the reagins 
inactive by which the resorbed allergen is turned as innocent as in a 
non-allergic organism. We found that a high dose and a high 
anti-reagin content gave very good clinical results indeed. On the 
other hand, however, there is the unmistakable fact that an im- 
provement of the allergic symptoms is also possible without demons- 
trable anti-reagin, whereas the reagin content of blood and tissues 
has increased. This is the case in the usual hay fever (4000 units) 
and house dust desensitization where very satisfying results were 
obtained. So we have to formulate the paradox that a recovery is 
possible both with (or by) reagin binding and with (or by) reagin 
increase. The less favorable results must perhaps be imputed to an 
inappropriate intermediate dose, in which the reagin increase is 
compensated by the anti-reagin formation. Perhaps also other un- 
known factors play a part. 

Summary. 

In the desensitization of allergic patients an increase both of the 
circulating and the sessile reagins occurs already with the use of 
low doses. With high doses an inhibiting substance develops^ which 
was demonstrated by Cooke in hay fever patients. This substance 
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appeared also t.o be present in inhalation and food allergies, except- 
ed house dust. The inhibiting substance does not affect the cell or 
allergen but binds in vitro with the reagin. Therefore the denomina- 
tion anti-reagin is permitted. As a rule the reagin is present in the 
serum as an excess and able to bind a certain quantity of reagins 
which are added. In this way the quantity of anti-reagin can be 
determined (inhibition index). The anti-reagin is not individually 
specific, so that the serum of a treated patient has also an inhibiting 
influence upon an untreated patient. The anti-reagin and the reagin 
are both sort-specific: the anti-reagins for pollen have no inhibiting 
influence upon a feather- or housedust-allcrgy. The recovery by 
desensitization with high doses (pollen above 25000 units a time) 
must most probably’" be ascribed to an anti-reagin formation. The 
favorable results with small doses are perhaps due to a reagin in- 
crease. 


Resume. 

Lors de la desensibilisation de malades allergiques, les reagines 
circulanles, de meme que cedes qui sont combinees, augmentent 
toujours quand les doses sont basses. Si dies sont elevees, il se forme 
une substance freinante dont Cooke a demontre la presence chez 
les malades ayant la fievre des loins. Cette substance a ete trouvee 
par les auteurs aussi dans les allergies inhalatoires et alimentaires, a 
1’ exception de cclles de la poussiere des maisons. La substance frei- 
nante n’agit pas sur la cellule ou sur l'allergene, mais se combine 
a la reagine et cela deja in vitro. II est done justifie deparler d anti- 
reagine. L’ anti-reagine est le plus souvent en surabondan.ee dans 
le serum et elle pent combiner une certaine quantite des reagines 
apportees. On peut determiner ainsi la quantite d anti-reagine 
(index du freinage). L’anti-reagine n’est pas individuellement spe 
cifique, de sorte que le serum d’un malade traite peut agir aussi sur 
un malade non-traite. De meme que la reagine, d anti-reagine est 
specifique quant a la sorte; les anti-reagines du pollen n exercen 
done pas d’action freinante sur une allergie des plumes ou ee 
poussiere des maisons. La guerison qui se produit lors de la desen 
sibilisation par des doses elevees (pollen au dessus de 25000 U. P ar 
fois) est tres vraisemblablement le resultat d’une formation d an i 
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reagine. Par contre, les resultats favorables obtenus par de moindre 
doses sont peut-etre justemenl la suite d’une augmentation de 
reagine. 


Zusammenf assung . 

Bei dcr Desensibilisation allergischer Patienten vermehrten sicli 
immer bei niedrigen Dosen sowohl die zirkuliercnden als die sessilen 
Reaginen. Bei holien Dosen bildet sicli eine bemmende Substanz, 
die Cooke bei Iieufieberpatienten nacbweisen konntc. Aucb bei 
anderen Inhalations- und Nalirungsallergien, mit Ausnabme von 
Hausstaub, war dieser Stoff vorliandcn. Die bemmende Substanz 
wirkt niclit auf die Zelle oder auf das Allergen sondern bindct sicli 
an das Reagin, sclion in vitro. Die Bezeichnung Anti-Reagin ist 
daber zuliissig. Das Anti-Reagin ist liaufig im Obermass im Serum 
vorliandcn und ist imstandc, cine beslimmte Mengc liinzugefugter 
Reagine zu binden. Auf diese Wcisc ist die Menge Anti-Reagin zu 
bestimmen (Hemmungsindex). Das Anti-Reagin ist niclit indivi- 
duell spezifisch, sodass das Serum eines beliandelten Patienten, 
auch bei einem unbehandelten Patienten, bemmend wirkt. Das 
Anti-Reagin ist, ebenso wie das Reagin, wobl arlspezifisch, sodass 
die Anti-Reagine fur Pollen keine liemmende Wirkung auf eine 
Feder- oder Hausstauballergie ausiiben. Die Heilung bei Desen- 
sibilisierung mit holien Dosen (Pollen iiber 25000 E. jedesmal) ist 
hochstwahrsclieinlich einer Anti-Reaginbildung zuzuscbreiben. Die 
gunstigen Resultate bei geringer Dosicrung sind dagegen vielleicbt 
gerade die Folge von Reaginvermchrung. 
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Ein Beitrag zur Frage nach der Pathogenese, 

•« 

Atiologie und Therapie der eosinophilen 
Lungeninfiltrate. 

Von 

r 

NILS ALWALL. 

(Bei der Redaktion am 27. April 1943 eingangen). 


Kartagener, 1942, v. Meyenburg, 1942, 1943 und Staehelin, 
1942, haben die pathologische Anatomie, die Patbogenese und die 
Klinik der zuerst von Loffler erkannten eosinophilen Lungeninfil- . 
trate geschildert. 

Die grundlegende Arbeit v. Meyenburgs, in der er erstmalig Sektions- 
falle von Lungeninfiltraten eosinophilen Typs vorlegt, verzeichnet in zwei 
Fallen Broncbopneumonien mit zugehoriger Bronchitis, was den Autor 
vermuten lasst, dass es sicb um broncbogene Entstebung handle. In. den 
beiden anderen Fallen bestanden keine Zeicben einer Bronchitis 0 er 
Bronchiolitis; das Bild sprach bier fur Herdpneumonien hamatogenen 
Ursprungs. Diese Auffassung wurde durcli den Umstand beslarkt, aSS 
sicb gerade in diesen beiden Fallen aucb Leberinfiltrate mit reichhc en 
eosinopliilen Leukozyten fanden. Das Vorkommen eosinophiler lnfi | ra ® 
an anderen Stellen als in den Lungen wird aucb durcb eine kasuistisc^ 
Mitteilung belegt: bei einem jungen Mann mit Verdacbt auf Epidi ynus 
und Lungentuberkuloso fand man eosinophile Infiltrate in der Epidi ) m ’ 
und ein fliichtiges Infiltrat in der Lunge nebst Bluteosinophilie. 

Der Fall 1 meines im folgenden vorgelegten Materials weist 
riicht nur Bluteosinophilie auf, sondern daneben mit grosser Wahr. 
scheinlicbkeit ahnliche Reaktionen seitens mebrerer anderer Gen e e 
und Organe. 



ElN BE1TRAG 7A5R FRAGE DER PATIIOGENESE, ATIOLOGIE USW. 351 

v. Mcyenburg fassl die bishcrjgen Auseinanderselzungen fiber die Atio- 
logic der eosinopbilen Lungeninfiltrate iibersichtlich zusammen. Sein 
eigenes Material untcrsucht er sorgfaitig im Hinblick auf die Atiologie, im 
wescntlichcn mil negativem Ergebnis. In cinem Falle waren jedoch Diplo- 
kokken in den Enlziindungsherden zu finden. Er erwiihnt aucli, dass Maas 
bei einem fliichtigen Lnngcninfiltrat Diplokokken mil nnd olme Kapsel 
gefunden bat. 

In Fall 1 und 2 unseres Materials sind bei wiederholten Unter- 
suchungen Pneumokokken bestimmien Typs nacligewiesen worden. 
Wir haben deshalb — soweit ich seben kann, als erste — die eosino- 
philen Lungeninfiltrate mit Ghemotherapie (Sulfatliiazol) zu 
behandeln versucht, und zwar mit augenscheinlicb gutem Erfolg. 

v. M. folgert, dass das eosinophile Lungeninfiltral eine enlziindliche 
allergiscbe Renktion der Lunge gegeniiber verscliiedenen Antigenen isl, 
die auf versebiedenen Wegen eindringen konnen; sowohl er als andere 
(z. B. Kartagener) baben darauf liingewicsen, dass fur das Yorliegen einer 
Allergic Falle spreeben, die aucb sonsl Obcrempfindlichkeilssymplome 
zeigen, wie Urtikaria, Quinckcscbcs Odem, Rhinitis vasomotoria, Astbma 
bronebiale 

Fall 2 zeigt, dass die Reaktionswcisc des Organismus langere 
Zeit bestehen oder sicli wicderholen kann, so dass eosinophile Lun- 
geninfiltrate aucli nach einem 3jahrigen Intervall wieder auftreten 
konnen. 

Die Falle 1, 3 und 4 weisen rheumatische Gelenksymptomc auf, 
eine allergiscbe Manifestation, die bisher bei Fallen dcr Lofflersclien 
Krankheit noch nicht beobachtet worden zu sein scheint. 

Die vieldebattierlen rbeumaliscben Pneumonien (siehe z. B. Edstrom, 
1937, Gamna, 1940) treten bei rbeumaliscliem Fieber auf, besonders in 
vorgeschrittenen Stadiem Die besagten Yeriinderungen sind niclit von der 
Art, dass man sie mit eosinopbilen Lungeninfillraten vom Tj T pus Loffler, 
Leon-Kindberg, Kartagener usw. in Zusammenliang gebraebt bat. 

In Zusammenliang mit der Publizierung von vier Fallen eosinoplhler 
Lungeninfiltrate hat Hedvall, 1942, eine tibersicht der damaligen Literatur 
gegeben. 

Fall l. 47jahr. Frau. Seit etwa 5 Jahren zeitweilig Bronchitis und 
Nasenbesclnverden In den Jahren 1939, 1940 und 1941 bat die Patientin 
kiirzere Perioden Wegpn asthmatischcr Bronchitis in dor Medizinischen 
Klinik gelegen, und sie ist wahrend dieser Zeit wiederholt wegen 
Sinuitis und Polyposc operiert worden. Bei diesen Gelegenbeiten hatle 
sie etwa 16,000 Weisse und 4—6 % Bluteosinophilie. 

Im Jahre 1938 traten Gelcrikbeschwerden auf, die 4 — 5Monate nndauer- 
ten. Scbmerzen sowie Anschwellung der Fussgelenke und Zelien bebin- 



352 


NILS ALWALL. 


derten sic beim Goben. Mit der Zeil klangen die Symptome ab. Doch'hat 
die Palientin seitdem bisxveilen Gelenkschmerzcn, besonders bei schlech- 
lem Wetter. 

Das lot?. to Jahr lmt sie gearbeilet, docb hat sie, besonders naebts, viel 
husten mussen. Nacb einem Trauma gegen den Brustkorb im Oktober 
19-12 begannen Scbmerzen zwischen den Schulterblaltem und im Kreuz 
aufzulrelen. 

Bei der Untersuchung in der Medizinischen Poiiklinik am 2G.10. 1942 
fand man cine Parenchymverdichlung in der linken Lunge, und vom 2. 
bis sum 23, 11. war die Frau dann unler der Diagnose jliichliger cosinophiler 
Lun genin filtrate in der Medizinischen Klinik. 


Die Rdntgcnuntcrsucliung am 3. 11. zeigte unregelmassige, fleck- und 
strangformige Parenehymverdichtungon basal in beiden Lungenfeldern, 
vorwiegend linksseilig; ausserdem diffuse und mehr fleckfbrmige Paren- 
chymverdichlungen lateral im rechten I 4 sowie im linken Spitzenfeld. 

Am 16 11. war die Verdicblung im rechten I, verschwunden und die 
linksseiligen Voranderungcn batten an Ausdehnung und Intensitat stark 
nacbgelassen. Rontgendiagnose: Loffler-Infiltratc. 

• Physikalisch bestanden Rhonchi, docb keine sicbere Dampfung Oder 
Veranderung der Atmungsgerauscbe. Pos. Tuberkulinreakiion. In der 
Moerscbweincbenprobe mit Magenspulfliissigkeit keine Tuberkelbaiilen. 
Ivein Sputum. l ' 

Bei wiederhollen Untersucbungen wurden fur die weissen Blutkorper- 
cben Werte zwischen 22,000 und 14,400 gefunden, die Anzahl der Eosino- 
philcn betrug 18.5 — 28 %. In don Fazes keine Wurmeier. Die Senkungs- 
gesebuindigkeit nabm von 40 auf 78 mm pro Slunde zu. 

Der Allgemeinzustand war die ganze Zeit unberiihrt, die Frau hatte 
leichten Hustenreiz. Subfebrile Tcmperatur, 

In den letzten Tagen traten Schnupfen und rechtsseitige Otitis hinzu. 
Die Patientin wurde desbalb am 22. 11. in die Ohrenklinik verbracht, wo 
sie drei Wochcn wegen akuter Otitis, NebenkSklenaffcktion und Polypose be- 
handelt und dann symptomenfrei enllassen .wurde. Prof. Dohlman fand 
reiebliebe eosinopbile Leukozyten im Olirenfluor. 


Wabrend des Aufentbaltes in der Ohrenklinik, Mitte Dezemher *94 , 
bekam die Kranke Scbmerzen in Knie- und Fussgelenken. Die .Gelen ~e 
waren druckempfindlicb, gescbwollen und gerotet. Die BeschWerden sei 
tens der Gelenke verstarkten sich dann zu Hause, so dass die Frau m 
meiste Zeit bettlagerig war. Allmahlich traten aucb Scbmerzen in 
Handund Fingergelenken mit Schwellung und Druckempfindlic i ei 
hinzu. » 

Ferner stellten sicb gewise Magenbescbwerden mit Scbmerzen tin 
saugenden Empfindungen im Epigastrium ein. Die ganze Zeit litt sie un 
starkem Hustenreiz, ohne ausWerfen zu konnen. Keine Asthmaan a 
Sie lag zu Hause zu Belt, 

bis sie am 2. Jan. 1943 wieder in die Medizinische Klinik aufgenomni 
wurde. Hier blieb sie 3 y 2 Monale. 
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Wahrend dieses und des vorigen Krankenhausaufenllialtes zeigte 
die Patientin Eosinophilic und einwandfreic oder walirscheinliclie 
(moglichc) allergischc Manifestationen mil folgenden Lokalisaiionen: 
1) Ohr, 2) Lungen und obere Luftwcge, 3) Gelenke, 4) Haul, 
5) Herz, 6) Zeniralnervensystem und 7) Magen-Darmkanal. Falls 
nichts anderes bemcrkt, betreffen die Angaben im folgenden den 
zweiten. Krankcnliausaufenlhalt. 

1) Otitis mit cos inophilcm Fluor, Ncbcnliohlcnajjcktioncn ( sichc obcn). 

2) Symptornc scitcns dcr Lungen und dcr oberen Luftwcge, Blutvcrundc- 
rungen: Nachstehend werden bauplsiicblicb Angaben liber den rdnlgeno- 
logischen Lungenstalus gemaebt, da die pbysikalischen Symptornc, wie es 
bei eosinophilen Lungeninfillratcn der Fall zu sein pflegl, sparlieb war on: 
ein elwas kiirzerer Perkussionslon iiber den infiltrierten Gcbielen und ver- 
streute Rhonchi iiber den Lungen. Miissiger Hasten. Bei wiederbollcn 
Unlersucbungen wurden eosinopbile Leukozyten in mebr oder weniger 
reieblieber Zalil im sparlichen, farblosen A uswurf gefunden. Sub- 
febrile Tcmpcratur. Zum Blutsialus vgl. unten. In den Fazes koine 
Wurmeier. 

Rtg. 4. 1. 1943; Soil dcr Untersucbung am 4. 12. 1942 ist. basal links 
cine grosserc Parencbymverdichlung binzugekommen. 

12. 1. Ein iibnlicbes Inf illral jelzi an der reebten Basis. 

22. l. Leichter Regress der basalen Parenebymverdicbtungen. Sonst 
status quo. 

Die Zabl der ivcisscn Blutkdrpcrclicn War bei BesHmmungen in Abstiin- 
den von etwa einer Wocbc (in Klammern die Prozentzabl der eosinophilen 
Leukozyten): 16,400 (33 %), 20, GOO (42), 24,300 (41), 24,100 (52). Jetzl 
und aucb weilerhin koine unreifen Fbrmen. Im Stcrnalpunktat. vom 23. 1. 
bei sonst normalen Verjuillnissen 44 % eosinopbile Elementc. Senkungs- 
gescbwindigkeit 71 — 85 mm/1 Side. 

Die zuerst subfebrile Tcmpcratur schicn dm ‘34. 1. onstcigcn zu wollen. 
Huslenreiz wit spurlichcm, faibloscm Expektorat wic bislicr. In zwei 
Spulumproben fanden sicb Pncumokokken vom Typus 31. Von der An- 
nahme ausgehend, dass cs sicb um eosinopbile Bronchopneumonien liandle, 
bekam die Frau in dcr Zeit vom 2G. 1. bis zum 6. 2. Suljathiazol, und zwar 
wie bei Pneumonic (am ersten Tage 4 -f- 4 g in cinem Absland von 4 Stun- 
den.dann 6mal tagl.lg; Blutkonzentration 5 — 8 mg %). Am zweiten Tage 
wurde die Temperatur wieder subfebril und blieb dies dann aucb. 

Btg. 3. 2.: Vollstandiger Regress der reebtssciligen Ver jin derung. 
Die -linksseitige Verdicbtung bestand ziemlicb unveriindert fort. 

9.. 2.: Auch die linksseitige Verdicbtung ist fast aufgebellt. 

17. 2.: Die Verdicbtung an de^ linken Basis bat Weiterhin abgenommen. 

20. 2.: Starke Scbleimbautverdickung in siimtlicben Nebenboblen der 
Rase. Die Patientin hattc iiber massigen Scbnupfen und Spannung im 
Gesicht geklagt. 
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Die Zhhi der Meissen Blulkorperchen (% eosinophile) betrug wiihrend 
dieser Zeit bei Bcstimmungen in Absliinden von clwa einer Woche: 11,400 
{59 %), 17,200 (34), 11,500 (47), 14,500 (11.5), 9,600 (21.5). 

Die folgende Kontrolluntersuchung dor Lungen vollzog sich nach einem 
im voraus fcstgelcgten Schema mil einer Rontgenuntersuchung etwa ein- 
mal wochenilich. Die Besclwverden der Patientin verschlimmerten sich 
nichl, der Allgemeinzusland blieb unverandert, ebenso die Temperatur. 

2. 3.: Im oberen Tale dcs rechtcn Lungcnfcltlcs sind P arenchymverdich- 
lungcn hinsugetrclen, und zwar teils im Spilzenfeld in einem handlelier- 
grossen Gebiet, teils in einem kleinercn Gebiet lateral im I 3 . 

Jetzt wurde cine neue Typenbestimmung der Bakterien im Sputum 
gemacht. Zwei Proben ergaben Pncumokokken vom Typus 33. Deshalb 
wurd e cine nochmalige Suljatliiazolkur mit gleicber Dosierung vVie bei der 
ersten durchgefuhrl, und zwar vom 4. 3. bis zum 11. 3. Blutkonzentration 
bis zu 6.C mg %. 

Die Temperatur war wahrend dieser Zeit leicht subfebril, die Zahl der 
weissen Blutkorperclien libchstens 10,300, 35.5 — 36.5 % Eosinophilie. 

Am 10. 3. zeigte das Rontgenbild einen starken Regress der Parenchym- 
veranderungen in beiden Lungen, und bei einer Weiteren Untersucliung 
am 12. 3. waren die Veranderungen so gut wie versclnvunden. Spat ere 
Kontrolluntersuchungen in Absliinden von einer Woche erhoben negative 
Lungenbefunde. 

Die Senkungsgeschwindigkeit verlangsamte sich allmahlich auf 37 
mm/1 Stde. Den folgenden Monat hindurch bestand eine z\Var hohe, 
aber sinkende Eosinophilie, 43 — 7 %. Das Sputum Wurde wiederholt auf 
Pneumokokken untersucht; in einer Probe land man solclie vom Typus 
33, in den iibrigen keine. 

Nachdem das Allgemeinbefinden vorher recht gut gewesen War, traten 
am 12. 3. plotzlich Bronchialasthmabcscluvcrden auf, weshalb die Frau u. a. 
mit 10 % Adrenalin im Spray behandelt Wurde. Ferncr bekam sie Tablet 
ten mit Agaricin, Papaverin, Theofyllin und Coffein (Aslmolen »Leo»). Die 
Beschwerden liessen im Verlauf von zwei Wochen allmalilich nach un 
klangen dann nach weiteren zwei Wochen vollig ab. 

Aus Anlass einer Angabe Magnussons, 1938, Inhalation von Adrenam 
babe eine sofortige, wenn auch vorubergehende Wirkung auf die Lungen 
veranderungen bei fliichtigen eosinophilen Lungeninfiltraten, wui en 
wiederholte Yersuche mit dieser Therapie'gemacht imd die Wirkung dure i 
Rontgendurchleuchtung kontrolliert. Die Adrenalininhalation hatte in 16 
sem Falle keinen Effekt auf die Verdichtungen im Lungenparenchj m. 

3) Gelenksymptomc: Beim Klinikeintritt Anfang Januar Waren die 
und Kniegelenke der Patientin massig geschWollen mit ortlicher \ 81 
steigerung und Bewegungsschmerzen, die gleichen Symplome. m ^ 
Metakarpophalangealgelenken. Sie gab an, dass auch mehrere an eve 
lenke schmerzten, doch Waren objektiv keine Symptome festzus e 
Das Rontgenbild stellte keine pathologisclion Veranderungen der e 
fenen Gelenke fest. 
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Dio Gelenkerscheinungen klangen im iibrigen subjektiv und objektiv 
im Laufc der crstcn 3 — 1 Woclion ob, dock klagle die Frau fiber hartniickige 
subjeklive Bcscliwcrden an Hand- und Fussgelenken rccbts wiilirend ciner 
Zoil von zwei Monalen im Zusammenliang mit der weiter unten erwiihn- 
tcn Parcse dieser Gliedmassen. lveino sicheren objokliven Gelenkbefunde 
wahrend dieser Zeit. 

•I) JIautsymptomc: Am Anfang dor drilten Wochc traten, im Zusam- 
monbang mit erhdbton Beschwerden im rcchten Fussgelcnk, Peteehien am 
rechlen Untorschenkol und Fussriicken auf, die cine Woclie lang besian- 
dcn. Askorbinsaurcbelaslung Iieferte koine Anhallspunkto fur Skorbut; 
keino Zaiinfloiscbblulungon. Normale Thrombozylenzahl, bei Stauungs- 
proben keino Blutungen. 

5) Jlcissymptome: Da dor Puls dor Patientin die ganzc Zoil stark 
beschleunigt war. etwa 90 mit Spitzonwerten um 110, wurden wiederbolt 
Elektrokardiogrammo aufgenommen. Es ukaren keine pliysikalisclien 
odor rontgenologischen Anzeichcn eines Herzleidens festzuslellen. Blut- 
druck um 120/80. 

Scbon bei dem crslon Klinikaufenthalt hatte das Ekg. ein wonig niedrige 
T-Zacken in siimllichen Abloitungen gozcigl. Diagnose: Myokardscluidi- 
gung (November 1912). 

Wicdcrholle Ekg. wiihrend des lelzlon Klinikaufcnthaltos zeigten aus- 
gepragtoro Zeichcn oinor Myokardscbiidigung. 23. 1. 1913: T I scliwacb 
negaliv, T II isoelektriscb und T IVnegaliv; Oberleilungszoit 0.19, QRS- 
Zeit 0.08 Sck. 9. 2.: Uberleitungszeit 0.1G, sonst status quo. Der lelzlere 
Boland wurdc aucli bei Unlersuebungen am 17. 2. und 9. 3. erhoben. Bei 
don folgenden Untersuchungen allmiiblicb Normalisierung des Ekg.s bei 
b es l oh e n d c r Ta eh v ca rd i e . 

0) Symptoms scitctis des Zcnlralncrecnsystcms: Wiilirend des crstcn 
Krankenbausaurontbaltos zoigte die FVau psyebiscb keine Besonderboiton. 
Ab Anfang Janaar 1913 wurde jodocb allmiiblicb einc allgemoinc psyebisebe 
Boeinfbissung manifestor. Sic 'wurde allmiiblicb stumpf, »alberni> und 
bekam ein Salbengosicbl. In der zweilen Januarluilfte, als die objektiven 
Gelonkersclieinungen scbon verschwunden waren. begann sic fiber Schmer- 
zen im rcebten Arm und Bein zu klagen, bauptsiicblicb in Hand und Fuss. 
Es wurden koine objektiven Bcfunde an den Gelenken erhoben, diese waren 
voll beweglich. • Docb klagle die Frau fiber Scbmerzen bei extremen Bewe- 
gungon des Ftissgelenks. In der reebten Korperhiilfte hatle sie aucli das 
Gefidil des Eingescblnfenseins. Anfang Februar konstatierte man cine 
einwandfreie miissigo Parese und Rigidilat vom extrapyramidalen Typus 
im reebten Arm und Bein. Die Frau konnte mil der reebten Hand nicht gut 
pro ifo a und konnte nicht mit dem reebten Fuss auftrelen. Salmon- und 
Penostroflexe am reebten Arm sowie dor reebte Patellarreflex scbwacber 
als links. Frngliche Sensibililatsbeschriinkung in der reebten Ftissregion. 

emljgcsetzte Sterrognose an der reebten Hand. Norvensvstcm im fibriiren 

o. B. 
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Die Lumbalpunktion erhob folgende Befunde: Druck 60 mm. Nonne 
und Pandy pos. Bisgaardsche Eiweissreaktion in der Yerdiinnung 1: 10 pos. 
9 Zellen pro mm 3 Liquor: 2 Lymphozyten und 7 Leukozyten, darunter 50 % 
eosinophile (34 % Bluteosinophilie). 

Der konsultierte Psychiater (Dr. Ring Lundquist) fand am 8. 2. psy- 
chische Veranderungen, die Wohl vereinbar waren mit denen bei einem 
organischen Nervenleiden, Enzephalilis. 

Dem Gutachten ist folgenden Analyse beigegeben: 

Nach der Kretschmerschen Typenlehre gehort sie zu den zyklolhymen. 
Yom Gesichtswinkel der Sjobringschen Konstilutionslehre aus ist sie eine 
relativ gut begabte (normo- Oder leicht superkapable), im iibrigen aber pri- 
mitive Frau. Sie ist sicker substabil, neigt also zu Verstimmungszustanden, 
ferner ist sie leicht subsolid (also etwa eine leicht »hysterischei> Konstilu- 
tion) und wahrscheinlich leicht subvalid (asthenisch). 

Unter schwierigen ausseren Verhaltnissen besteht also die Moglichkeit, 
dass sich auf den Gebieten der verschiedenen Radikale psychisclie Insuf- 
fizienzerscheinungen einstellen konnen. Der Zustand lasst im iibrigen 
nicht auf schwerere solche Insuffizienzerscheinungen schliessen. 

Wahrend der i'olgenden beiden Monate Irat eine langsame Besserung 
jdes psychischen Zustandes ein, die Rigiditat verschwand und die Kraft 
kehrte in der gelalimten Seite zuriick, zuletzt im Bein. Auch die Schmer- 
zen nahmen ab. Als die Lumbalpunktion einen Monat spater wiederholt 
wured, war der Liquor normal. 

7) Symptome seitens des Magen-Darmkanals: Wahrend der ersten 
Wochen des letzten Klinikaufenthaltes hatte die Patientin ausgesprochene 
Beschwerden im Epigastrium mit Schmerzen im Anschluss an die Mahl* 
zeiten und je nach der Art der genossenen Speisen, so dass sie u. a- kerne 
fetten Oder gebratenen Speisen und auch keinen ICaffee vertragen konnte. 
Die Beschwerden, die durch Papaverin gelindert wurden, versclnvanden 
nach einer 2 — 3wocliigen Diatkur. 

In Anbetraclit des Charakters der Schmerzen wurden Oesophagus, 
Magen und Duodenum rontgenuntersucht und die Cholecystographie ge- 
macht, wobei normale Befunde erhoben wurden. Auch fraktioniertes 
Probefruhstiick, Galaktosebelastung, Bilirubin und Zitronensaure nu 
.Serum o. B. 


Zusammenfassung von Fall 1. 

47jahrige Frau, die seit etwa 5 Jahren Bronchitis hat. In den 
Jahren 1939 — 1941 wiederholt wegen asthmatischer Bronchitis 
im Krankenhaus. Bei diesen Gelegenheiten 4 — 6% Eosinophils 
Sinuitis und Polypose. 1938 4 — 5 Monate IangGelenksyinptoroe-. 

Im November 1942 wegen fliichtiger eosinophiler Lungem i 
trate nnd bis zu 28 % Eosinophilie im Krankenhaus. Fortgeset e 
Behandlung in der Ohrenklinik wahrend einer Zeit von drei W oc en 
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Avegen akuter Otitis mit eosinophilen Leukozyten im Fluor sowie 
Polypose. (Prof. Dohlman hat friiher gezeigt, dass das Sekret bei 
Otitiden oft zahlreiche eosinophile Leukozyten enthalt.) Gelenk- 
erscheinungen traten.hinzu. 

Wahrend der folgenden Monate zeigtc die Kranke in der Klinik 
folgende Symptomc, von der ebengenannten 1) Otitis abgesehen: 
2) Seitens der Lungen massige Bronchitiserscheinungen und wieder- 
liolte Schube von Lungeninfiltraten melir oder weniger fliichtigen 
Charakters nebst Bluteosinopliilie bis zu 59 %. Das Sternalpunk- 
tat war normal. Zweimal wurde Sulfathiazoltherapie eingeleitet, 
nachdem bei verschiedenen Untersuchungen Pncumokokkcn vom 
Typus 31 bzw. 33 konstatiert worden warcn. Im Anschluss an diese 
Tlierapie gingen die Lungenveranderungen sclmell zuriick. Trotz 
der frliheren Schwankungen der Lungenbilder im tibrigen 
ist dock die Wirkung des Sulfatliiazols walirschcinlich. Eine 
Schrifttumsangabc, dass die eosinophilen Lungeninfiltrate durch 
Inhalation von Adrenalin bccinflusst wiirden, konntc nicht bestatigt 
werden. 3) Gelenkrheumatismus, 4) Purpura, 5) Tachykardie und 
Symptome einer Myokardschadigung, die mehrerc Monate hindurch 
bestanden, 6) Enzephalitis mit vorubergehender halbseitiger 
Parese und extrapyramidaler Rigiditat; eosinophile Leulcozytose im 
Liquor cerebrospinalis, und 7) gcwisse diagnostisch dunkle Sym- 
ptome seitens des Magen-Darmkanals. 

Bei der Beurteilung der verschiedenen Symptome erhebt sich 
die Frage, ob diese auf eine und dieselbe Krankheit zuruckgehen. 
Die Lungeninfiltrate treten bei einer Asthmatikerin mit schon vor- 
handener Bereitschaft fur Eosinophilie auf. Doch liegt keine kon- 
stitutionelle Eosinophilie vor und ebenfalls keine eosinophile Leu- 
kamie. Gelenkrheumatismus mit Myokardschadigung und Purpura 
sieht man haufig in dieser Konstellation. Auch Enzephalitiden 
konnen — wenn auch selten — im Zusammenhang mit rheumati- 
schen Infektionen auftreten. Die Symptome seitens des Verdau- 
ungstraktes sind diagnostisch unklar. 

Es erscheint doch am ansprechendsten, samtliche Symptome 
unter einer Kranlrheit zusammenzufassen. Yon den v. Meyen- 
burgschen Befunden ausgehend, dass eosinophile Infiltrationen 
auch an anderen Stellen als in den Lungen vorkommen, liegt die 
Annahme nahe, dass diese verschiedenen Symptome, die jedes fur 
sich durch Allergie-eosinophile Infiltrate bedingt sein konnen,. 
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in ihrer Ausdrucksform durch die unterschiedlichen Lokalias- 
tionen verschieden gepragte Erscheinungen eines und desselben 
Krankheitsprozesses sind. 

Die v. Meyenburgschen Ergebnisse machen es vahrscheinlich, 
dass die Lungeninfiltrate auch in dem vorliegenden Fail Pneumo- 
nien sind. Das Vorkommen von Pneumokokken im Hustenauswurf 
braucht natiirlich nicbt zu bedeuten, dass es sich um von den nacii- 
gewiesenen Typen verursachte eosinophile Broncbopneumonien 
handelt. Falls die Annahme, dass die iibrigen klinisclien Symptome 
durch eosinophile Infiltrate bedingt sind, zutrifft, wiirde liama- 
togene Ausbreitung von den primaren Broncbopneumonien oder 
zu irgcndeinem Fokus sekundaren Herdpneumonien denkbar sein. 

Es ist natiirlich auch an Periarteriitis nodosa zu denken: es 
gibt aber u. a. keine Lymphozytose, keine Augen- oder Nieren- 
symptome, normalen Blutdruck, fliichtige-reversible Yeranderun- 
gen. Mach Klinge und Ehrstrom ist P. n. eine irreversible aller- 
gisclie Reaktion im Gefassystem. 

Der vorslehend geschildertc Fall hat bcsonderes Inicrcsse 1) wegen 
des wahrscheinlichen multilokularen Vorkommcns eosinophiler In- 
filtrate, 2) wegen des Vorkommcns von Pneumokokken im Sputum, 
3) wegen des wahrscheinlichen guten Eff cldcs der Chemotherapic auj 
die Lungeninfiltrate ( die eosinophilen Bronchopneumonien?), i) wegen 
des Vorkommcns rheumatischer Gelenkerscheinungen und 5) wegen 
des Vorkommcns einer Otitis. 

Fall 2. 36jalir. Frau. Seit 1926 litt sie reebt viel enter Hustenreiz, seit 
1937 da nn und wann Atemnot in Zusammenhang mit dem Husten, 

1940 lag sie mehrer Monate mit Fieber zu Beit und sie Wurde auch im 
Krankenhaus gepflegt. 

FItichfjge Lungeninfiltrate mit 7 — 47 % Bluteosinophilie. 

Seit der Entlassung aus dem Krankenhaus sind die Lungen \Yiedei io 
kontrolliert und fur gesund befunden Wurden, doch nicbt wahrend er 
zwei letzten Jahre, Die Frau batte jedoch die ganze Zeit Husten un 
Atemnot, aber keine asthmatischen Beschwerden. In den Jahren 19 ^ 

41 Sputummengen bis etWa 600 cm 3 pro Tag, spiiter eWa 150 2 j 0 cm. 
Im letzten Jahr tiihlte sie sich subjektiv bedeutend Wohler. 

Am 14. Januar 1943 bekam die Patientin bei tiefem Atmen 
Stiche im linken Teil der Brust. Anfangs leichte Temperatursteigeru > 
nach einer Woche Fieber bis zu 38.5°. Die Sputummengen vermeiin^ 
sich auf etwa 500 cm 3 pro Tag. Seit Anfang Februar verscblimmer 
das Befinden, die Atembescbwerden verstarkten sicb. 4 T age v°r 
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Klinikcintritt stellte cin Arzt Dampfung und Verdacht auf Pneuraonie 
fest. Auf Anraten des Verfasscrs keine Therapie. Am 23. 2. 1043 ham die 
Frau in die Medizmischc Klinih. 

Der AUgcmcinzustand war massig in Mitleidenschofl gezogen, die Kranke 
klagte uber lastigen Huston. Physikalisch fond man eine Dampfung in der 
rechten Spitzenpartie und uber dem grosseren Teil der linken Lunge, trok- 
kene Rasselgerausclie, dock koine Bronchiolatmung. Dem entspracb der 
Rontgenbefund ausgedelmter Lungeninfillrate, vornehmlicb linksseitig. — 
Weisse Blutkorperchen 10,600, 24 % Eosinophilic. Senkungsgeschwindig- 
keit 78 mm/1 Side. Tuberkulinreaktion pos. 

In der ersten Woche war der Zustand unveranderl, subfebril-febril. 
Sputum bis zu 320 cm 3 pro Tag, doch reicblich mit Speichel vermischt. 
Eosinophile Leukozyten im Sputum. Anzalil der weissen Blutkorperchen 
9,600 und 10,000, 32 Iv/av. 20.5 % Eosinophilic. ICeine Wurmeier in den 
Fazes. Tuberkulinreaktion posiliv. ICeine Tuberkelbazillen im Sputum. 

Rtg. 3. 3.: Starkere Verdichtung links basal, sonst status quo. 

Zwei Sputumuntersuchungen an verschiedenen Tagen batten Pneumo- 
kokken vom Typus 7 gezeigt. Daraufhin Sulfalhiazolkur, am ersten Tage 
4 +4 g, in einem Absland von 4 Stunden, dann 1 g 6mal taglich. Sulfatliia- 
zolkonzentration im Blut etwa 7 — 9 mg %. Nach einwochiger Sulfathiazol- 
behandlung hatle sich der Allgemeinzustand gebessert, der Husten liess 
nach und die lagliche Sputummenge belrug nur etwa 20 cm 3 . Das Rontgen- 
bild zeigte am 9. 3. einen solchen Regress der doppelseiligen Ve r dichtungen, 
dass nur noch geringfvigige Reste iibrig waren. Bei abermaliger IControlle 
eine Woche spater, am 15. 3., waren alle die aktuellen Lungenveranderun- 
gen verschwunden. 

Wahrend der Woche der Sulfathiazolkur wurde die Temperatur normal, 
die Zahl der weissen Blutkorperchen war 8,000 (21.5 % Eos.) und 9,800 
(16 %). Auch die folgenden Wochen hielt die Eosinophilie an. 

Nach Beendigung der Sulfathiazolbehandlung und nach versclnvinden 
der Lungenveranderungen hustete die Kranke immer noch ein wenig, doch 
mit nur wenig, wie bisher farblosem Expektorat. Wiederholte Sputum- 
untersuchungen fanden keine Pneumokokken. 


Zusammenfassung von Fall 2. 

Eine 36jahrige Frau hat seit etwa 15 Jahren Reizhusten, 
»Kitzeln» im Halse. Im Jalire 1940 wegen eosinophiler Lungen- 
infiltrate mit anfangs 7 %, spater bis zu 47 % Eosinophilie l'm 
Krahkenhaus. Anschliessend Husten mit grossen.Sputummengen, 
doch keine asthmatischen Beschwerden. 

_ Nachdem sie einen Monat lang Fieber gehabt hatte, lag sie 1943 
mit ausgedehnten eosinophilen Lungeninliltraten und bis zu 32 % 
Eosinophilie in der Medizinischen Klinik. Nachdem die Infiltrate 
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eine Woche iang konstant geblieben oder etwas grosser geworden 
waren und man bei zwei Sputumuntersuchungen Pneumokokken 
vom Typus 7 gefunden hatte, bekam die Patientin SulfathiazoL 
Wahrend der Sulfathiazolkur verschwanden die Infiltrate binnen 
einer Woche fast vollig und die Tempera tur wurde normal. 

Das Rezidiv der eosinophilen Lungeninfiltrate diirfte entweder 
so zu erklaren sein, dass der Organismus die ganze Zeit die Neigung 
gehabt hat, eosinophil (gegen Infektionen der Luftwege?) zu reagle- 
ren, oder so, dass eine solche Neigung wiedergekehrt ist. Bei der 
ersten Erkrankung vor drei Jaliren sind die Sputa nicht auf Pneu- 
mokokken untersucht worden, so dass nichts dariiber ausgesagt 
werden kann, ob der Infektionsstoff (das Allergen) in beiden 
Fallen das gleiche gewesen ist. Der positive Bakterienbefund sichert 
natlirlich nicht die Pneumokokken als Ursache der Lungenveriin- 
derungen. Dock ist es — im Hinblick auf v. Meyenburgs Unter- 
suchungen — wahrscheinlich, dass es sich wenigstens bei der letz- 
ten Erkrankung urn eosinophile Bronchopneumonien gehandelt 
hat. 

Dieser Fall isl von Intercsse 1) wegen des Rezidivs eosinophilcr 
Lungeninfiltrate nach drei Jahren, 2) wegen des Vorkommens von 
Pneumokokken im Sputum und 3 ) wegen der wahrscheinlich gulcn 
Wirkung einer Sulfathiazolkur auf die Lungenveranderungen ( die 
eosinophilen Bronchopneumonien?). 

Fall S. 47jahr. Frau. Mit 5 Jahren Sekretion aus dem rechten Ohr, 
das 1922 radikaloperiert Wurde. Keine vollige Heilung, sondern zuzeiten 
Ohrenfluss. 

Seit 1932 Bronchitis astlcmatischen Typs. Diese Itrankheit iflhrto sw 
1935 und 1941 ins Itrankenhaus. Lungenrontgenbild o. B. 3 % Blutcosino- 
philie. Zur gleichen Zeit auch Schnupfen, der sich nach einer Kieferholden- 
operation 1938 besserte. 

Im Juni 1941 plotzlich auftretende Gelenkschmerzen ohne vorhenge 
Erkaltung; Fuss-, Zehen-, Finger- und Kniegelenke waren druckemp in 
lich und Ieicht geschwollen. Die Patientin fuhlte sich fieberig, mass a or 
die Temperatur erst 10 Tage spater und hatte nun 38 — 38.9°. Sic lag z " el 
Wochen zu Hause zu Bett und war dann im Sommer 1941 zWei Woe icn w 
der IClinik. Wahrend der ersten Tage in der IClinik subfebrile Tempera ur, 
dann fieberfrei. Senkungsgeschwindigkeit 3 mm/1 Side. Zahl der veissen 
Blutkorperchen 5 } 100, 5 % Eosinophile. Keine objektiven Gelenkbe un ■ 

Wahrend des folgenden Winters und auch Sommers vcrursachteni r ^ 
genannten Gelenke zeitweilig erhebliche Besehwerden; die Geien 'e 
druckempfindlich, Ieicht angeschwollen und schmerzten bei Bewegun 
Zeitweilig war die Frau betrachtlich in ihrer Arbeit bebindert. 



EIN BEITRAG ZUR FRAGE DER PATIIOGENESE, ATIOLOGIE USW. 361 

Am 8. 10. 1942 kam sie aus der Ohrenklinik, in der sie wegen ihrer 
Rhinitis drei Wochen lang gewesen war, in die Medizinische Klinik und 
wurde liier vom 8. 10. bis zum 26. 11. wegen eosinophiler Lungeninfiltratc 
behandelt. 

Lungensymptomc: physikalisch bestehen Zeichen, die auf ein Emphy- 
sem schliessen lassen, und reichliche Rlionchi. ICeine Dampfung. 

Rtg. am 10. 10. 1942: Beide Lungenfelder zeigen eine massig ver- 
slarkte, strangformige Zeichnung. Ausserdem in der oberen Haifte des 
rechten Lungenfeldes eine fleckige Parenchymverdichlung. 

25. 10.: Die Parenchymverdichlung im rechten Lungenfeld ist ver- 
schwunden. Im linker. Ij ist lateral eine kleinere Verdichtung hinzugetreten. 

5. 11. (Durchleuchtung): Der Prozess im linken Ij hat abgenommen, 
im linken I 2 ist ein neuer aufgetrelen. 

10. ll.: Auch die zuletzt aufgetretene Parenchymveranderung ist jetzl 
verscliwunden. — Rontgendiagnose: Loffler-Infiltrate. 

Positive Tuberkulinreaktion. Im Sputum keine Tuberkelbazillen, 
Meerschweinclienprobe negativ. Einige Male eosinophile Leukozyten, bei 
den iibrigen Untersuchungen nihil in dem sparliclien Sputum. 

Der Allgcmeiuzustaml war die ganze Zeit unbcriilirt. Die Patientin 
litt anfangs unter I-Iusten und recht viel Kopfschmerzen, die bei psychia- 
trischer Konsultation als allergisch bezeichnet wurden. Die Lumbal- 
punktion erhob normale Befunde. 

Die Temperatur war die ersten Tage subfebril, dann normal, bis am 
22. io. wieder eine leiclit subfebrile Temperatur vorlag, die fur die Dauer 
von 2 Tagen bis auf 39° anstieg, offenbar im Zusammenhang mit dem Auf- 
treten des neuen Infiltrats, das am 5. 11. konstatierl wurde. Die bisher 
normale Anzahl weisser Blutkorperchen stieg dabei auf 14,300. Eine bzw. 
zwei Wochen spater betrugen die Werte 15,300 bzw 7,300. Die Zalil der 
eosinophilen Elemente War bei den letztgenannten Zalilungen 4 bzW. 4.5 %, 
bei den iibrigen Zalilungen im Krankenliaus 10, 9, 9, 6 und 6 %. 

Senkungsreaktion: am 8. 10. 77 mm/1 Stde., 15. 10. 37, 22. 10. 18 , 28. 10. 
20,7.1. 53,10.11. 21 und bei der Entlassung 22 mm/1 Stde. 

Anfangs leichte Anamie (Hamoglobin 75 %, rote Blutkorperchen, 
4.1 Mill.), die sicli in den folgenden Wochen besserte. 

Elektrokardiogramm normal. 

Die Patientin wurde auch subjektiv symptomenfrei entlassen und hat 
seitdem (Jan. 1943) keinerlei Beschwerden seitens der Luftwege oder 
Gelenke geliabt. 


Zusammenfassung von Fall 3. 

Eine 47jahrige Frau mit chronischer Otitis seit dem funften 
Lebensjahr und einer Bronchitis asthmatischen Typs seit 10 Jahren 
bekommt im Anschluss an eine Otitis fliichtige Lungeninfiltrate des 
Lofflerschen Typs, verbunden mit Bluteosinopliilie bis zu 10 %. 

25 — Ac(a med. sc andinav. Vol. CXV ■ 
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Wfihrend der vorangegangenen 18 Monate hatte sie rheumatische 
Gelenkerscheinungen, die aber beim Auftreten der Lungenaffek- 
tion abgeklungen waren. Der Lungenprozess gingmit Kopfschmer- 
zen einher. Normaler Liquor cerebrospinalis. 

Neben den cosinophilen Lungeninfiltraien sind an diesem Fall 
von Inieressc 1) das Vorkommcn von Gelenkerscheinungen und 2) das 
Vorkommen dner Otitis. - 

Fall 4. -lljahr. Frau. Seit ungefahr 1938 Asthma bronchiaie. AIs 
sie 1939 wegen ihrer Besclnverden im Krankenhaus war, entdeckte man 
einige Lungenherde, die indessen seit 1933, wo die Patientin Erythema 
nodosum gehabt hatte, unverandert fortbestanden hatten. Sorgfaltige 
Observationen liefeHen keine Anhaltspunkte fur aktive Tb. Bei dieser 
Gelegenheit hatte sie auch Z'eichen einer chronischen Sinuitis. 

Von einer beschwerlichen Periode im Herbst 1939 abgesehen, verur- 
sachte ihr das Asthma bis August 1942 fast keine Beschwerden. Jetzi 
traten schwere Anfalle auf und ausserdem lit! sie unter starkem Husten. 
Im September zeitweilig ieichtes Fieber. Seit dem Wiederauftreten des 
Asthmas im August meist bettlagerig. 

Vom 20. 10. 1932 bis zum 8. 1. 1943 war sie wegen Asthma bronchiaie und 
cosinophiler Lungeninfiltrate in der Medizinischen Klinik. 

Lungensymptome: Die Rontgenuntersuchungen zeigten am 22. 10. 
1942: grossere rvolkige Verdichtung Jinks basal lateral, kleinere Herde im 
I s und I 3 sowie im rechtee I 4 , 

5. 11.: Die Verdichtung im linken Ij hat etwas abgenommen. Basal im 
rechten Lungenfel.d sind ein paar ahnliche Veranderungen hinzugetreten. 

20. 11.: Regress der Veranderungen in der linken Besis. Am unteren 
Teil des linken Hilusgebietes ist ein kleinerer Fleck hinzugekommen. 

27. 11.: Die zuletzt eufgetretene Veranderung hr t sich stark vergrossert. 

3. 12.: Aufheilung des Fleckes am linken Hilus. 

10. 12.: Weitere Aufheilung. 

5. 1. 1943: Die Infiltrate sind praktisch vollig verschwunden. 

Rontgendiagnose: Loffler-Infiltrate. 

Elektrokardiogramm normal. 

Den rbntgenologischen Lungenbefunden entsprach bei der physij^ 
lischen Untersuchung eine geringfugige oder unsichere Dampfung, 
Auskultation wurde von den asthmatischen Rhonchi beherrscht 

Sputum: Bei wiederholten Untersuchungen zahlreiche eosinop ^ 

Leukozyten. Der Versucli einer Lungenpunktion misslang, da die a ,en 
kollabierte. , . 

Blut: Die Zabl der weissen Blutkorperchen betrag in den ersten 
Wochen 13,500; dann lagen die Werte zwischen 9,700 und IM • ^ 

ganze Zeit 35 — 19 % Eosinophilie, und zwar mit den hochsten Wei e 
Anfang; Zahlung in der Regel einmal Wochentlich. Die Sterna pun 
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Dcr Fall hat Inlcressc wcgen des Vorkommens rheumatischer 
Gclcnksijmptomc hci drier Paiientin mil cosinophilen Lungeninfiltra- 
ten. 


Zusammenfassung . 

Der Verf. teilt vier Falle von Lungeninfiltraten mit Bluteosino- 
philie mit. 

Der einc Fall weist klinische Symptome auf, die ahnliche Reak- 
tionen seitens mehrerer Gewebe und Organe vermuten lassen. 

In zwei Fallen sind bestimmte Pneumokoldcentypen im, Sputum 
festgcstellt worden; ihre atiologisehe Bedeutung wird erortert. 
Die beiden genannten Falle sind, die eine Patientin zweimal, mit 
augenscheinlich vorzuglichem Ergebnis mit Chemotherapie an ge- 
gangen worden. 

Drei Falle wiesen rbeumatische Gelenkerscheinungen auf. 

In einem Fall liaben die Lungenveranderungen nach dreijah- 
rigem freiem Intervall rezidiviert. 

Die Bedeutung der obigen Befunde wird erortert. 

Das Suchen nach Pncumokokken im Sputum, Chemotherapie 
und in resistenten Fallen evil, spezifischc Scrurnthcrapie sind mit 
Riicksichi auf die vorliegenden prdliminaren Rcsultatc — bis weiierc 
Erfahrungcn gcsammell sind — za empfehlen. 

Das Wiehligste Bildmaterial der Falle 1 und 2 Wird in der SclnVeiz. 
med. Wschr. und Nordisk Medicin (im Druck) vorgelegt. 
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(Aus dem palhologisr.hen Laboratorium dcs Instiluts fur Slrahleiibeliand- 
lung in Helsingfors, Vorsland: Dr. med. I. Wallgren). 


0 ber die Histopathologic des »Pylorusdrusen- 
organs» bei pernizioser Anamie. 

Von 

IVAR WALLGREN. 

(Bci der Rcdaktion am 8. Juli 1913 cingegangcn.) 


t)ber siebzig Jabre hat die perniziose Anamie der vissen- 
scbaftliclien Forschung getrotzt. Scbon 1871 wies Biermer in 
seinem beriihmten Vortrag darauf bin, dass zu dem Krankheits- 
bild Storungen im Verdauungskanal geborten. Seitdem haben 
die Forscber dem Digestionsapparat ilir Interesse zugewandt. Die 
Krankbeit fubrte friiher zum Tode. Es bereitete daber keine 
Schwierigkeiten, fiir die patbologiscb-anatomiscbe Untersucbung 
erforderlicbes Material zu besebaffen, aber das bistologiscbe Bild 
Avar niebt leiebt zu deuten. Die kadaverosen Prozesse sebreiten 
sclmell im Magen und in den Darmen vorwarts. Durch Ausdebnung 
und Zerfallsprozesse bekommt die Scbleimhaut ein Ausseben, das 
friiher allgemein als Atropbie angesproclien wurde. »Anadenie» 
in der Magenscbleimbaut und Atropbie in der Darmscbleimbaut 
wurden darum mit der Genese der perniziosen Anamie in Zu- 
sammenliang gebraebt. 

Durch Einspritzung von Formaldebydlosung in die Baucblioble 
unmittelbar nach dem Tode konnten Faber und Bloch kadaverosen 
Veranderungen verbeugen. Es ergab sicli dabei, dass im Darm 
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keine Atrophien vorhanden und dass die patholdgischen Prozesse 
im Magen friilier bedeutend iibertrieben worden waren. Eine 
hochgradige Gastritis und ein verandertes Ausseben des Driisen- 
apparats konnten jedoch nach wie vor festgesteilt werden. Eine 
pathologisch veranderte Magenscbleimbaut ist seitdem zum 
typischen Bild der perniziosen Anamie gerechnet worden. 

Das Interesse konzentrierte sicb nunmehr auf die abnorme 
Bakterienflora im Darm, die l>ei Patienten mit pernizioser Anamie 
beobachtet wurde, und auf die Falle der KTankheit, die wahrschein- 
licb durch Darmstrikturen oder durcb die Anwesenbeit von Bothrio- 
cepbalus latus im Darmkanal verursacbt wurden. Man dachte 
sicb, die Anamie werde durcb toxisclie Substanzen verursacbt, 
die durch die Darmwand resorbiert seien. 

Einen Wendepunkt in der Forscbung bezeichnet die von Minot 
und Murphy eingefiihrte Lebertherapie. Seitdem aus den Ver- 
suchen von Castle hervorgegangen war, dass sich im Magen des 
gesunden Menschen ein antianamischer Faktor bildet, deT nicbt 
im Magen von Patienten mit pernizioser Anamie anzutreffen ist, 
war die Frage nach der Rolle, die der Verdauungskanal bei der 
Genese der perniziosen Anamie spielt, wieder hochgradig aktuell 
geworden. 

Meulengracht und seine Mitarbeiter batten gezeigt, dass sich 
der antianamische Faktor beim Schwein in den Pylorusdriisen 
im Magen und in den Brunnerschen Driisen im Duodenum bildet. 
Meulengracht fiihrte daher die Bezeichnung Pylorusdriisenorgan 
als gemeinsamen Namen dieser beiden Driisen ein. 

Als in der menschlichen Pathologie von den Erfahrungen 
Gebrauch gemacht wurde, die bei den Versuchen mit Schweine- 
magen gewonnen worden waren, lag die Annahme nahe, dass d as 
Pylorusdriisenorgan bei der perniziosen Anamie Sitz krankhafter 
Veranderungen sei. Bei der liistopathologischen Untersuchung 
des Pylorusdriisenorgans aus 8 Fallen von pernizioser Anamie 
kam Meulengracht jedoch zu dem iiberraschenden Resultat, dass 
das Pylorusdriisenorgan »recht intakt» erschien. Diese Auffassun^ 
erhielt eine Stiitze durch Untersuchungen, die von Magnus un 
Ungley ausgefiihrt wurden. In 7 Fallen von pernizioser Anamie 
fanden diese Forscher keine Andeutung einer Atrophie oder en 
zundlicber Veranderungen in der Sebleimhaut des Pylorus o er 
des Duodenums, und auch die Brunnerschen Driisen liessen nic i s 
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Abnormes erkennen. Die Ergebnisse der eben erwahnten Unter- 
suchungen sind eigenartig und steben teilweise im Widersprucb 
mit der frlilier berrscbenden Auffassung, nach d'er auch die Schleim- 
baut des Pylorusteils Sitz entzundlicher und atropliischer Ver- 
anderungen ist, obwohl die pathologischcn Prozesse bier "svcniger 
ausgepragt sind als im Fundusteil. 

In einer vor zwanzig Jabren ausgefiihrten Untersucbung von 
16 Magen aus Fallen von pernizioser Anamie konnte der Verfasser 
dieser Zeilen die obigen Forschungsergebnisse bestatigen. Meine 
Untersucbung bezog sich indes auf die Scbleimhaut des ganzen 
V er dauu ngskanals , und das Interesse konzentrierte sich auf die 
Veranderungen in der Zunge, dem Osophagus und den Darmen. 
Der Vollstandigkeit balber war jedoch aucb der Magen durch- 
gemustert worden, obgleicli unter den Forschern, die die post- 
mortalen Veranderungen in der Scbleimhaut eliminieren konnten, 
Einstimmigkeit iiber die Histopathologie des Magens zu berrscben 
schien. Bei meiner Untersucbung wurden sowohl Praparate aus 
dem Pylorus als aus dem Fundus durchgesehen, aber wegen der 
damals bestehenden Ansicht iiber die Genese der Krankheit wurde 
den verscbiedenen Absclmitten des Magens nicht die gebiibrende 
Aufmerksamkeit geschenkt. • Aucb die Brunnerschen Driisen im. 
Duodenum wurden nicht genauer untersucht. 

Da die Histologic des Magens und Duodenums bei pernizioser 
Anamie wieder in den Brennpunkt der wissenschaftlichen For- 
schung getreten ist, ist es mir gerecbtfertigt erscbienen, mein in 
Paraffin eingebettetes Material nocli einmal durchzumustern, um 
die neue Auffassung iiber das Aussehen des Pylorusdriisenorgans 
nachzupriifen. 


Kasuistik. 

Das mir zur Verfiigung stebende Material umfasst 16 Falle von 
pernizioser Anamie, von denen vor mehr als 20 Jabren Proben 
entnommen worden sind. Ausserdem habe ich 2 Falle unter- 
suchen konnen, die unlangst im Maria-Krankenhaus obduziert 
wurden. Dem Chefarzt der medizinischen Abteilung, Herrn Prof. 
F. Saltzman, sprecbe icb bier meinen Dank fiir die Uberlassung 
des Materials aus. Es haben mir also zusammen 18 Falle von 
pernizioser Anamie vorgelegen. Von diesen sind 17 nicht mit 
Leber- oder Magenpraparaten bebandelt worden, wahrend ein. Fall 
mehrere Jahre lang eine solcbe Therapie durchgemacht bat. 
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Um postmortale Veranderungen auszuschliessen, wurde das 
Material sobald wie moglich nach dem Tode aufbewahrt. In 2 
Fallen wurde unmittelbar post mortem Formaldebydlosung nach 
Faber und Bloch in die Bauchhohle eingespritzt. Als Kontroll- 
falle wurden zwei Magen von Personen, die eines gewaltsamen 
Todes gestorben waren, 3 Falle von hocbgradiger Anamie nicht- 
pernizioser Natur und ein Fall von tuberkuloser Meningitis ver- 
wertet. Der Raumersparnis halber wird hier nur ein kurzer Auszug 
aus den friiher veroffentlichten Krankengeschichten und Sektions- 
protokollen wiedergegeben. Die Numerierung der Falle ist dieselbe 
wje in meiner fruheren Arbeit. Nur die Falle 17 und 18, die friiher 
zwei aplastische Anamien darstellten, sind mit den vor kurzem 
zuriickbehaltenen Fallen von pernizioser Anamie vertauscht 
worden. 

Da die mikroskopischen Befunde vielleicht auf verschiedene 
Weise gedeutet werden konnen, babe ich mich gezwungen gesehen, 
hier eine neue Beschreibung der einzelnen Falle zu geben. 

Fall 1. 40jahrige Frau, aufgenommen 29. 11. 1913, gestorben 31. 1. 
1914. Klinische Diagnose: Anaemia pern iciosa. 20. 1. 1914. Hb 26. Die 
Sektion, 5 Stunden nach dem Tode, bestatigt die klinische Diagnose. 
Aus dem Sektionsprotokoll: Magen ziemlich klein. Magemvand nicht 
hesonders dunn. Schleimhaut glatt, mit punktformigen Biutungen. 

Pylorus. Das Oberflachenepithel ist nur teihveise erhalten. Die Zeilen 
zeigen nichls Abnormes. Pylorusdriisen sind in reicher Menge zu sehen. 
Stellenweise linden sich jedoch Liicken zWischen den Driisen, und diese 
sind in Gruppen angesammelt, in denen die Drusengange einen unrege - 
massigen Yerlauf zeigen. Die Zeilen sind sekretgefullt. tibeiall sie 
man eine diffuse Infiltration mit Lymphozyten und Plasma zeilen. Spar 
lich eosinophile und neutrophile Granulozyten. 

Fundus. Die oberste Schicht der Schleimhaut durch kadaverose er 
anderungen zerstdrt. Es Wird jedoch ersichtlich, dass die Driisen 'ur. 
sind, unregelmassig verlaufen und weit auseinander liegen. Keine e 
zeilen. Es sind mehrere Lieberkuhnsche Krypten anzutreffen. Ly m P 
zyten und Plasmazellen zeigen sich uberall in der Tunica propria in reic ie 
Menge nebst einzelnen eosinophilen und neutrophilen Granulozyten. 

Zusammenfassung. Im Pylorus deutliche entzundiiche Veranderunge^ > 
eine Andeutung von Drusenatrophie und eine Umgruppierung der U1 
im Fundus deutliche entzundiiche Veranderungen, hochgradige ruS 
atrophie und Driisenatypie. 

Duodenum. Die Brunnerschen Driisen zeigen nichts Abnormes. 

Fall 2. GOjahriger Bauer, aufgenommen 20. 1. 1914, gestorben ^ 
1914. Klinische Diagnose: Anaemia perniciosa. 30. 1. 1914. Hb 
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Seklion, ‘24 Stunden nach dem Tode, beslaiigt die klinische Diagnose. 
Aus dem Obduklionsprolokoll: Magensclileimhaut blass und glatt. Magen- 
Wand diinn, besonders im Fundus. 

Pylorus. Oberste Scliiclit der Sclileimhaut kadavcros verandert. Die 
Drusen liegen weit auseinander und bilden Gruppen unregelmassig ver- 
laufender Driisengange. Es trelen mehrere Darmkrypten auf. Reichlich 
Lvmphozvten und Plasmazellen iiberall in der Tunica propria. Zahlreiche 
Russellsche Korperchen in der obersten Schicbi. 

Fundus. Sclileimhaut kadaveros verandert. Drusen kurz, w'eit aus- 
einanderliegend; Deckzellen sind niclit zu finden. tjberall in der Tunica 
propria reiclilicli Lymphoidzellen, slellenweise auch in der Muscularis 
mucosae. 

Zusamtnenfassung. Im Fundus und Pylorus deulliehe enlziindliche 
Veranderungen sowie hochgradigc Driisenatrophie, besonders imhundus. 

Duodenum. ZiVischen den Drusengiingen in den Brunnersclien Drusen 
sielit. man in etwas vermehrter Menge feinfaseriges Bindegewebe. 

Fall 3. 34jahriger Arbeiter, aufgenommen 3. 3. 1014, gestorben 13. 3. 
1914. Klinische Diagnose: Anaemia perniciosa. Enteritis acuta. 
13. 3. 1914. lib 17. Die Seklion, 11 Stunden nach dem Tode,beslatigt die 
klinische Diagnose. 

Pylorus. Sclileimhaut von gewohnlicher Dicke. Die Foveolae gastricae 
dringen bis in lialbe Tiefe der Sclileimhaut hinab. Oberfliichenepithel 
beivahrt, die Zellen enthalten an mehreren Stcllen auffallend reichlich 
Sekret. 

Drusen finden sich ungefahr in derselben Menge ivie in den IControll- 
fallen. Ihr Verlauf ist niclit. ganz regelmiissig, sondern sic sind etwas ver- 
schoben und stellemveise ehvas geschlangelt. An manchen Stellen ist das 
Bindegewebe zvisclien den Driisengruppen etwas vermehrt und die 
kollagenen Fasern auffallend grob. Die Driisenzellen sind nur ausnahms- 
weise sekretgefiillt. Einzelne Deckzellen sind liier und da in den Driisen- 
gangen anzutreffen. Lymphozylen und Plasmazellen zeigen sich reichlich 
unter dem Oberflachenepilliel, aber auch tiefer in der Sclileimhaut, an 
manchen Stellen vermehrt. 

Fundus. Das Oberflaclienepitliel felilt. Die Foveolae gastricae er- 
strecken sich bis halbwegs zur Muscularis mucosae hinab. Die Drusen 
sind kurz, verkiimmert und an manchen Stellen etwas erweilert. Deck- 
zellen sind anzutreffen, w'iewohl in geringerer Zahl als normaleriveise. 
Mancherorts sind die Drusenboden aus hellen sekrelgefulllcn Zellen auf- 
gebaut. Die Drusen liegen weiter voneinander entfernt als normal. Das 
Bindegewebe zwischen ilinen ist feinfaserig und locker. Lymphozyten 
und Plasmazellen kommen in dem interstitiellen Gewebe in reiclier Menge 
vor. tiber der Muscularis mucosae sind die Lymphozylen in unscliarf 
begrenzten Haufen angesammelt. 

Zusammenfassung. Im Pylorus deutliche entzundliche Veranderungen, 
slellenweise leichte Veranderungen in der Gruppierung der Drusen, keine 
Atrophien. 
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lm Fundus hochgradige entziindliche Veriinder.ungen, massige Driisen- 
atrophie, die Deckzellen erhalten.' 

Duodenum. Die Driisengruppen in den Brunnersehen DTiisen gut 
entwickell, sparlich Lymphozyten und Plasmazellen zwischen den Acini. 

Fall 4. G2j ah rigor Geschaftsfuhrer, aufgenommen 26. 3. 1914, ge- 
storben 4. 4. 1914. Klinische Diagnose: Anaemia perniciosa. Arterio- 
sclerosis. 30. 3. 1914. Hb 1G. Die Sektion, 3 Stunden nach dem Tode, 
bestatigt die klinische Diagnose. Aus dem Sektionsprotokoll: Im Mogen, 
in der Nahe des Pylorus, wird ein kleinfingerendgrosser Polyp angetrolfen. 
Im iibrigen 1st die Schleimhaut glatt, im Fundus einige kleine Blutungen. 

Pylorus. Das Oberi'Iachenepithel ist nur steJlemveise erhalten. Lieber- 
kiihnsche Darmkrypten sind an mehreren Stellen des Praparats zu selien. 
Die Pylorusdriisen treten unregelmassig in der Schleimhaut auf. An 
manchen Stellen fehlen sie ganz und sind durch nicht zu feinfaseriges 
Bindegewebe ersetzt. Die Foveolae gastricae und die Driisen haben bier 
und da einen geschlangelten Verlauf. fiber der Muscularis mucosae sind 
die Drusengange mancherorts zu kleinen, gut abgegrenzten Gruppen 
gesammelt. Die Driisenlumina zeigen variierende Grosse. Die Zellen 
sind dunkel, nicht sekrefgefiillt. Lymphozyten und Plasmazellen sind 
liberal 1, besonders in der oberen Hall'te der Schleimhaut, reichlich zu 
linden. Auch Russellsche Korperclten sielit man in den oberen Scbichten 
reichlich. 

Fundus. Oberflachenepithel abgestossen. Zahireiche Darmkryplen 
in dem Praparai. Kleine Driisenkonglomerate treten weit zerstreut in 
der diinnen Tunica propria auf. Die Drusengange sind kurz, verkiinunert 
und aus hellen Oder dunkelgefarbten Zellen aufgehaut. Keine Deckzellen. 
Bindegewebe feini'aserig. fiberall sind reichlich Lymphozyten und Plasma- 
zellen, sparlich neutrophile Granulozylen zu sehen. 

Zusammenjassung. Sowohl im Pylorus als im Fundus deutliche ent 
zimdliche Veranderungen, Driisenatrophie unci Umbau der Driisen. P> e 
Atrophie ist hochgradiger im Fundus, aher auch im Pylorus ausgeprag . 

Duodenum. Brunnerscne Driisengruppen wohlentwickelt. Zellen > e > , 
zwischen den Acini sparlich Lymphozyten und Plasmazellen. In mancien 
Driisengruppen findet man Bindegewebe zwischen den Driiser.gangen in 
otwas vermehrter Menge. 

Fall 5. 36jahrige Frau, aufgenommen 16. 2. 1914, gestorben 
1914. Klinische Diagnose: Anaemia perniciosa. 6. 4. 1914. Hb 21. 
Sektion, 4 Stunden nach dem Tode, bestatigt die klinische Diagfl° s8 - 

Pylorus. Das Oberflachenepitnel ist. nur stellemveise erhalten, 18 
Zellen sind in auffallendem Grade sekretgefiillf. Die Foveolae gastrica 
nehmen hier und da 3/4 der Tunica propria ein. Die Pylorusdriisen 
in reiclier Menge vorhanden, zeigen aber nur an manchen Stellen 8 
normales Aussehen. Sie haben einen geschlangelten Verlauf, das h- a 
wechselt mancherorts in hohem Grade, das human ist in manchen Dr |lS 
gangen vergrossert und die Zellen abgeplattet. LieberkShnscbe a * 
krypten sind sparlich anzutreffen. Entzundungszellen, vor allem D} wp 1 
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zytcn und Plasmazellen, sind iiberall in reicber Menge ?.u sehen. An man- 
clien Slcllen enlhalton die erweiterlen Driisengange neutrophile Granulo- 
zyien. 

Fundus. Dos Oberflachenepitbel ist nur steliemveise erhallen, die 
Zellen biel.en niclits Abnormes. Die Foveolae goslricae nehmen noehr 
als die Hiilfte der Tunica propria ein. Die Drusen sind klein und ver- 
kiimmert, treten aber in ziemlicli reicber Menge auf. Die Driisengange 
sind aus dunklen abgoplatteten Zellen milbasal gestelllen ovalen ICernen 
oder aus hohen, bellen, sekretgefiilllen Zellen aufgebaul. Keine Deck- 
zellen. Die Driisengange sind steliemveise in Gruppen gesammell, zwischen 
denen mit Haufen von Lymphozyten ausgefiillte Liickcn zu seben sind. 
Man bemerkt mehrere Darmkrypten. Entziindungszellen in Form von 
Lympbozylen und Plasmazcllen erscbeinen iiberall in reicber Menge in 
der Tunica propria, steliemveise auch in der Muscularis mucosae und in 
den obersten Scbicbten der Submucosa. Auch neutropbilen und einzelnen 
eosinophilen Granulozyten begegnet man. 

Zusammcnfassung. lm Pylorus und Fundus hochgradige entziindliohc 
Veriinderungen, massige Driisenatropliie, aber \erandertes Aussebcn der 
Drusen sowohl im Fundus als im Pylorus. Die Atrophic im Fundus el was 
ausgepragter als im Pylorus. 

Duodenum. In manchen Brunnerscben Driisengruppen sparlich Plasma- 
zellen und Lymphozyten. 

Fall G. 3Gjahrige Zimmermannsfrau, aufgenommen 15. 11. 1914, ge- 
storben 14. 3. 1915. Klinische Diagnose: Anaemia perniciosa. 12. 3. 1915. 
Hb. 17. Bei der Sektion, 2 y 2 Slunden nach dem Tode, Wird cine Geliirn- 
blutung im Iinken Linsenkern konstalierl; im tibrigen wird die klinische 
Diagnose beslatigt. 

Pylorus. Das Oberflachenepithel ist iiberall erhalten, in den Zellen 
bemerkt man reichlicli Sekret. Die Foveolae gastricae nebrnen 2/3 der 
Tunica propria ein. Die Pylorusdriisen sind kurz und geschlangelt und 
treten in unscharf abgegrenzten Gruppen geordnet auf. Sie feblen stellen- 
Weise ganzlich. Nur manche Driigenzellen sind sekretfiihrend und hell. 
Die meisten sind dunkel. Das Praparat. weist einige Darmkrypten auf. 
Zahlreiche Russellsche Korpercben in der obersten Scliicbt der Scbleim- 
haut. Uberall in der Tunica propria, steliemveise aucli in der Muscularis 
mucosae und der obersten Schicht der Submucosa, reichlich Lympho- 
zyten und Plasmazellen sowie recht zahlreich auch eosinophile Granulo- 
zyten. 

Fundus. Das Oberflachenepitbel is t zum grossen Teil bewalirl. Die 
Drusen liegen ziemlich weit auseinander. Sie sind kurz und geschlangelt 
und steliemveise zu undeutlich abgegrenzten Gruppen gesammelt. Die 
Driisengange, deren Ivaliber etwas variiert, sind aus dunklen zylinder- 
formigen Zellen aufgebaut. Deckzellen feblen. Entziindungszellen, zu- 
meist Plasmazellen und Lymphozyten, sind iiberall in der Tunica propria, 
steliemveise auch in der Muscularis mucosae und in der obersten Schicht 
er Submucosa zu sehen. Zahlreiche Russellsche Ivorperchen. 
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Zusammcnfassung. Hocligradige enlziindliche Veriindei ungen im 
Pylorus und Fundus sowie miissige Atrophic mid Umbau der Driisen. 
Die Afiophie im Fundusleil elwas ausgepriigter. 

Duodenum. Spiirlich Lymphozyten und Piasmazelien zwischen den 
Drttsenacini in den Brunneischen Driisen. Die Driiscnzellen sind sekret- 
gefiilll mid weisen niclits Ahnonnes auf. 

Fail 7. f»3jahrige Sleinarbciterfrau, aufgenommen 12. 3. 1915, ge- 
siorben 1 (». 3. 1915. Kliiuschc Diagnose: Anaemia pcrniciosa. Stenosis 
in test ini. Nephritis citron. Degenera tio amyloidea. Bronchitis cliron. 
Broncbopnemnonia. la. 3. 1915. Hb 30. Rektion 5 y 2 Stunden nacli 
deni Tode. Aus deni Sektionsprotokoll: Lobare Pnemnonie in der linken 
Lunge. Amyloidentarlung in der Mil?., den Nieren, der Leber und den 
Darmen. Magen fast leer. Schleimhaut glatl, mit einigen kleinen 
Blulungen. Fibrose Adliiirenz.cn zwischen den beiden Scbcnkeln der 
FJe.vtira lienalis mid unt den unteren Toil des Colon descendens. 

Pylorus, Des Oberfliiehenepitbel ist abgeslossen. Die Drusen sind 
bang, verzweigl und liegen reciter auseinandcr als normal sowie in Gruppen 
angeordnel. Zysleniilinliclie enveiterte Driisongiinge sind stellenweise zu 
selien. Die Driiscnzellen sind dunkel, zylindriscb odcr in maneben Drusen- 
giingen hell, mit, basal gestellten, abgcplalteten Kcrncn. Enlziindungs- 
zellen finden sich ilberall zwiseben den Drusen und besteben bnuptsacb- 
licit in Lympliozyten und Piasmazelien. Eosinophile und nculrophile 
Granulozylen kommen spiirlich vor. 

Fundus, Reel) l boebgradige kadaverose Veriinderungen. Die Drusen 
Weil auseinanderliegend, gruppenweise aunretend. Keine Deckzellen. 
Zahlreicbe Enlzundungszellen. 

Zusammcnjassung. Hocligradige enlziindliche Veriinderungen 
Pylorus und Fundus. Hocligradige Driisenatrophic im Fundus, eber 
aucli im Pylorus, obwolil bier weniger ausgopriigt. Umbau der Drusen 
sowolil im Pylorus als im Fundus. . 

Duodenum, Die Brunncrschcn Drusen treten in kleinen Gruppen au 
und lasscn nichts Abnormcs erkennen. 

Fall S. 3'ljiihrige Lokomotivfiihrersfrau, aul'genommen 10. 
gestorben 14. 7. 1015, Klinischc Diagnose: Anaemia pcrniciosa. 

1915. Ilb 8. Eino Slunde nacli dem Tode Wurde 500 cm 3 Fornialdeliy^ 
losung in die Baucliholile cingesprilzl. Die Sektion, 3 % Stunden iu 
dem Tode, bestiitigt die klinische Diagnose. Aus dem Sektionspro o ^ 
Im Magen unbedeutend rotbraune Flussigkeit, die Schleimhaut g* 
ansebeinend nlwas alropliisch. Magenwand diinn. . „ j] en 

Pylorus. Das Oberiliichcnepilhcl ist isbcrall Woblerbalten, die j 
enthalten reichlicli Sekret. Foveolae gastricae und Pylorusdi 0s . c ^jj 5 c ] 1 
schliingelt. Die letzteren treten gruppenweise auf und liegen oft zie ^ 
Weit auseinander. Driiscnzellen bell, feingranuliert. Drflsenlumina ^ 
cherorts enveitert. Von der Muscularis mucosae strablt niebt z !^ era il 
faseriges Bindegewebe zwisclien die Driisengruppen aufvvsirts. u j r0 . 
im interstitiellen GeWebe zeigen sich zahlreicbe Lymphoidzellen. 1 
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phile und eosinophile Granulozvten Ireton ausserdem in mcht allzu 
sparlicher Menge auf. Russollsche Korperchcn kommen sparlich vor. 

Kein Darmepithel. . , _ .. 

Fundus. Oberflachcnepilhel nur stellenWeise crliallen; in den Zellen 

reiclilich Sekret. Die Driisen sind kloin und vcrkttmmert und trelen liter 
und da in dichten Gruppen auf. Zellen dunkel oder mit einem liellen 
Sekret gefullt. Keine Deckzellen. Zahlreiclie Entziindungszellen uberall 
in der Schleimhaut, zumeist Lymphoidzellen, in geringerer Menge eosino- 
phile und neutrophile Granulozylen. 

Zusammenfassung. Hocligradige entziindliche Veranderungen im 
Pylorus und Fundus. Hocligradige Driisenatroplue im Fundus, elwas 
weniger hocligradige im Pylorus. 

Duodenum. Brunnersclie Driisen sind niclit festznstellen. 

Fall 0. oOjahrige Arbeiterfran, anigenommen 9. 2. 1915, gestorben 
2C. 10. 1915. Klinischc Diagnose: Anaemia pcrniciosa. 19. 10. 1915. Hb 
25. Fine lialbe Stunde nach dem Tode wurde 500 cm 11 Formaldehydlosung 
in die Bauehhbhle eingespritzt. Die Seklion, 5 Stunden nach dem Tode, 
bestaligt die klinische Diagnose. 

Pylorus. Oberflachenepilhel ivolilerhalten. In den Zellen reiclilich 
Sekret. Foveolae gastricae gescblangeli, slellemveise mit einer gelblichen 
Masse gefullt. Die Pylorusdriisen sind in Gruppen gesammelt, die Driisen- 
gange liaben einen unregelmassigen Verlauf und zeigen wechselndes Kaliber, 
die Zellen sind hell, sekretgefullt. Von der Museularis mucosae slralill 
nicht allzu feinfaseriges Bindegewebe zwischen den Drusengruppen auf- 
%Viirts. In der Tunica propria und auch im obersten Teil der Submucosa 
sieht man zietrlicli reiclilich Plasmozellen und Lymphozyten. Die letz- 
teren treten oft in dichten, unscharf begrenzten Gruppen bier und da, 
liauptsachlich in den basalen Teilen der Tunica propria auf. Russellsche 
Korpercnen kommen vor, aber ziemlich sparlich. 

Fundus. Oberflachenepithel erhalten. Die Schleimhaut ist etiVas 
ausgedehnt. Die Driisen sind kurz und bilden Gruppen dichtgestellter, 
unregelmassig verlaufender, quergesclmittener Driisengange. Zwischen 
den Gruppen mit feinfaserigem interstitiellen Bindegeivebe ausgefiillte 
Liicken. In den Driisen sind die Lumina oft etwas erWeitert und bestehen 
aus dunlden kubischen Oder abgeplatteten Zellen. Keine Deckzellen. 
Zahlreiclie Russellsche Korperchcn. Lymphozyten und Plasmazellen sowie 
auch neutrophile und eosinophile Granulozyten sind uberall in den Drusen- 
• interstilien zu selien. 

Zusammenjassung. Hochgradige entziindliche Veranderungen im 
Fundus und Pylorus. Ziemlich hocligradige Atropliie und Umbau der 
Driisen im Fundus, aber auch, obwohl in geringerem Grade, im Pylorus. 

Duodenum. In den Brunnersclien Driisen ist nichts Abnormes fest- 
zustellen. 

Fall 10. Gijalirige WitWe, aufgeriommen 3/4. 1916, gestorben. 14/ 4. 
1 16. Klinische Diagnose: Anaemia perniciosa. Lues. Alcoholismus 
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lSigMio 10 Sl " ndCn ” ach *“ T *' 

Pylorus . Hochgradige poslmortalc Vcriinderungcn Aus der TW 

liiil 

a4~'uZ„ rsr“ k v *~~ »**• 

iWcnmn. Die Brnnnerschen Driisen weisen nichts Abnormes auf. 

J. /S ^ hr ! ge , La ” dwir,swit 've, aufgenommen 2. d. 191G,gestorben 

r \ .... . llwtsc " c Diagnose: Anaemia pcrniciosa. Arteriosclerosis. 

“f I ?•, ,9,r '- I!b 31 - Dic &*«»». nach dm 

do, bcsUligt die klmischc Diagnose. Aus/uf aus dem SekiionsprotoMl: 

i dor Magenschlemihaut, dic ziemlich glatt isi, sieht man zersireute 
Kleme Blutungen. 


Pylorus Das Oberflachenepithel ist erhalten, die Zellon zeigen nichts 
Abnormes. Slellemveise Darmepithel mil Paneischcn Zellen in den Krypkn. 

ie i orusdriisen zu dichten Konglomeralen liber dor Musculoris mucosae 
zusammengefasst . Drusenzellen bell, hocli, sekretgefullt, mil abgeplaltefen, 
asa geste Hen ICernen. An manchen Slellen feblcn die Pylorusdrusen 
ganzheh, und zwisclien den Driisengruppen trilt ziemlich grobfeseriges 
Bindcgewebe in deutlich vermebrter Menge anf. ttberall in dem intersli- 
tie len Gewebe sind zahlreiche Lympbozyten und Plasmazellen zusehen. 
fehrerorts linden sicb Lympbozyten in grossen, dichten, unscharf be- 
grenzfen Haufen. Nur spilrlich sind eosinophile und neutropln'Je Grannie- 
zyten anzulreffen. Russellsche Korpercben kommen zahlreich vor. 

I'undus. Oberflachenepithel abgeslossen. In der Schleimhaut findef 
man zahlreiche Lieberkuhnsche Darmkrypten und zwisclien diesen belle 
Driisenkonglomerate, die in hobem Grade an die Driisen im Praparat 
aus dem Pylorus erinnern. Yon den Drusenzellen sind die meisten liocli, 
iell, sekretgefullt, mil zusammengedriickten Zellkernen in der Zcllbasis, 
die iibrigen zylindriscb, dunkler gefarbl, mit abgerundeten Kernen, keine 
Deckzellen. Zahlreiche Russellsche Korpercben. Reichlich Lympbozyfen 
und Plasmazellen, spilrlich eosinophile und neutrophile Granulozyten in 
der Tunica propria. 

Zusammenfassung. Hochgradige entziindliche Veranderungen bn 
y orus und Fundus. Ein Umbau der Driisen und Zeichen einer Atropl ,,e 
treten in beiden Magenabschnitten auf, die histologisch einander stark 
ahneln. Die Atrophie, die als massig zu bezeichnen ist, ist im Fundus 
\ lelleicht etwas deutlicher als im Pylorus. 

. Daadenum. Brunnersche Driisen sind nur sparlich zu bemerken. Sic 
zeigen nichts Abnormes. 


Fall 12 . 57jahrige Kellnerin, aufgenommen 10. 7. 1916, gestorben 
2. 8, 1916. Rhmsche Diagnose : Anaemia pcrniciosa . Accessit: 
acuta. Bronchopneumonia. 10.8.1916. Hb 20. Die Sektion, 2 y 2 Stunden 
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nacli dem Tode, beslaligt die Diagnose Anaemia perniciosa. Aus dem 
Sektionsprotokoll: Die Magenschleimhaut ersclieint diinn und enthalt 
• zahlreiche Ekchymosen. 

Pylorus. Das Oberflachenepithel ist nur stellemveise erhalten. Driisen 
finden sich ziemlich reiclilicli. In der Driisenanordnung kann cine gewisse 
Abnormitat festgestelll werden. Der Abstand zwischen den Driisen ist 
mehrerorts vergrossert. Die Driiscngange sind in ihrem basalen Teil 
geschlangelt, und die cpiergeschnitlenen Giinge lassen eine Andeutung 
von Gruppenbildung erkennen. Sowolil in den Foveolae gastricae als in 
siimtlichen Driisen haben die Zellen das gleicbe Aussehen und untersebeiden 
sich deutlich von den entspreclienden Zellen in den Kontrollpraparaten. 
Die Zellform ist ziemlich kubiscb, das Plasma gleichmiissig brann und 
feingranuliert, der Kern abgerundet und in der basalen Hiilfte der Zelle 
gelegen. Xlberall konstatiert man eine diffuse Infiltration mit Lympho- 
zyten und Plasmazc-llen. Neutropliile und eosinopbile Granulozyten 
kommen sparlich vor. 

Fundus. Oberflachenepithel abgestossen. Die Schleimhaut erinnert in 
hohem Grade an die Schleimhaut aus dem Pylorus. Die Driisen haben 
ungefalir das gleicbe Aussehen. Sie sind kurz, geschliingell , trolen in 
ziemlich Weit auseinanderliegenden Gruppen auf und sind aus ahnliclien 
kubischen, etwas basopliilen Zellen vie im Pylorusteil aufgebaut. Keine 
Deckzellen. Entziindungs/.ellen finden sich reichlich in der Muscularis 
mucosae. Sie bestehen in Lymplioidzellen und eosinophilen und neutro- 
philen Granulozyten. 

Zusammenjassung. Pylorus und Fundus erinnern stark aneinander. 
Ausgepragte entziindliche Veriinderungen sind in beiden Magenabschnittcn 
zu sehen. Die Driisen haben an beiden Stellen dasselbe abnorme Aussehen, 
aber die Atrophie ist im Fundus ausgepragter, im Pylorus weniger hoch- 
gradig. 

Duodenum. In dem untersuchten Praparat keine Brunnerschen Driisen. 

Fall 13 . -tljahrige Haushalterin, aufgenommen 7. 9. 1916, gestorben 
22. 9, 1916. Klinische Diagnose: Anaemia perniciosa. Nephrosclerosis. 
Hyperlrophia et dilatatio cordis. 21. 9. 1916. Hb 13. Die Sektion, eine 
Stunde nach dem Tode, bestatigt die klinische Diagnose. Aus dem Sek- 
tionsprotokoll: Magenschleimhaut blass. 

Pylorus. Oberflachenepithel zum grossen Teil erhalten, die Zellen 
hochgradig sekretgefiillt. Die Driisen erscheinen ziemlich gleichmassig 
in der Schleimhaut verteilt. Die Zwischenraume zwischen ihnen sind 
jedoch breiter als in don Kont.rollfallen. Die Driisengange haben Wech- 
selndes ICaliber. Manche sind klein, verkiimmert, andere gross, mil er- 
\Veitertem Lumen und hellen sekretgefiillten Zellen. In dem feinfaserigen 
inteistitiellen Ge\Vebe sind Plasmazellen und Lymphozyten so\Vie zahl- 
reiche eosinophile und neutrophile Leukozyten zu sehen. 

Zusammenfass u ng . Deutliche entziindliche Veranderungen in der 

Schleimhaut. Massige Driisenatrophie und Umbau der Driisen. 

Duodenum. ICeine Brunnerschen Driisen. 
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Fall It. Sljiibriger .Landwirl, aulgenommen 21. 1. 1917, geslorben 
lo. 2. 1917. Klinische Diagnose: Anaemia perniciosa. 7. 2. 1917, Mb 21. 
Die Seklion, 2 Slunden nacii dem Tode, beslatigl die klinische Diagnose. 

Pylorus. Das Oberfiachenepithel isl uberall eriialten, die Zellen weisen 
nichts Abnormes auf. Die Foveolae gaslricae sind zu langen Rohren 
atisgezogen, die 2/3 dor Tunica propria cinnehmen. Pylorusdriisen kommen 
in reicher Menge vor. Driisenzellen iiell, granuliert, mehrerorts sekret- 
gefiillt. Slellenweise ist das Bindegewebe zwiseben den Driisen jedoch 
verniehrl und steigt von der Tunica propria zur Oberfliiche hinauf, und 
an enlsprechenden Slellen kann man Verscbiebungen in der Gruppierung 
der Driisen konstaticren. Lympbozyien und Plasmazellen sind reichiich 
in der oberen Ilalfte der Scbleimbaul, aber aucb in dem Bindegewebe 
iiber der Muscularis mucosae zu sehen. Neuiropbiie Granulozyten sind 
hauplsachlich in und unler dem OberflachenepUhel anzulreffen. 

Fundus. Das Oberfiachenepithel isl ziemlich gut erhalten, die Zellen 
bieten nichts Abnormes dar. Die Foveolae gaslricae sind lang und schmal 
und timfassen slellemveise 2/3 der Tunica propria. Die Driisen liaben 
dasselbe Ausseben wie im Pylorus, Deckzellen feblen. Die Driisengange 
sind ziemlich kurz und geschlangeli, linden sick aber in reicber Menge. 
Man sichl jedoch zwiseben ilinen slellenweise Liicken, die mil feinfaserigem 
inlersliliellen Gewebe angefiilll sind. Zwiseben den Driisen zablreiclie 
Entziindungszellen, znmeisl Lympbozyien und Plasmazellen, in geringerer 

Menge aucb neuiropbiie Granulozylen. 

Zusammcnfassung. Deulliche entziindliche Veranderungen soWohl im 
Fundus aF im Pylorus. Umwandlung der Driisen im Fundus. Beginnende 
Umgruppierung der Driisen. Koine ausgepragte Driisenatropbie. 

Fall 15. 19jiibriger Handlungsgebilfe, aufgenommen 23..1. 1!)r > 
geslorben 3. 4. 1914. Klinische Diagnose: Anaemia perniciosa. Bot no 
cephalus lalus. 2. 2. 1914. Hb 1-1. Die Seklion, 13 Stunden nach em 
Tode, beslatigl die klinische Diagnose. Aus dem Seklionsprotokoll. IS agen 
.schleimhaul blass und glalt. Im oberen Teil des Ileums ein 20 cm ange 
Stiick Bolbriocephalus lalus. j 

Pylorus. Oberfiachenepithel abgeslossen. Pylorusdriisen ang u 
dicbtgestellt. Lymplioidzellen trelen uberall zablreich auf. Die ) m l^ 
zyten sind slellenweise in kleinen, unscharf begrenzten Haulen ii cr 
Muscularis mucosae gesammelt. . s j c ], 

Fundus. Hochgradige kadaverose Yeranderungen. Fs el 8’ ^ 
jedoch, dass die Tunica propria sich aus langen, dichlliegenden 
gangen aufbaute, die mit Deckzellen versehen waren. Entziin ungs< ^ 
finden sicb in erhohter Menge, besonders in der oberslen Sc uc> 
•Schleimhaul. .. 

Zusammcnfassung. Sowohl im Fundus als im Pylorus en , ZU p en jn 
Veranderungen. Keine Zeicben von Driisenatropbie. Dec ze 
den Fundusdriisen. . 

Duodenum. Die Zellen in den Brunnersclien Driisen dun ' e ■ 

Zeichen einer Entziindung. 
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Fall 10. GSjahriger Arbeiter, aufgenommen 24. 2. 1914, gestorben 
26. 2. 1914. Klinischc Diagnose: Anaemia pcrniciosa. Bolhriocephalus 
latus. Arteriosclerosis. Alcoliolismus. II b 21. Die Sektion, 1 Stir den 
nach dem Tode, bestaligt die klinischc Diagnose. Aus dem Sektions- 
protokoll: Magenschleimliaut glatt, gerolet, nichl besonders diinn. Im 
Darminhalt sind im unteren Teil des Dickdarms zahlreiche Eotliriocephalus- 
eier anzutrel’fen. 

Pylorus. Sc.hleimhaut diinn, etwa % der Norm. Die Dicke der Muskel- 
schicht deutet darauf bin, dass die Scbleimliaut nicht dilaliert ist. Das 
Oberflachenepithel ist iiberall bewahrt, in den Zellen reichlich Sekret. 
Die Drusen sind weitlaufig gestellt. Sic sind auffallend kurz, mit enveiter- 
tem Lumen und haben einen unregelmiissigen Yerlauf. Die Driisenzellen 
zeigen kubische Form. In manclien Drusen sind sie hell, in anderen haben 
sie etwas Farbe angenommen. In den hellen Zellen sind die Kerne basal 
gestellt und abgeplattet, in den dunklen zentral gelegen und abgerundet. 
Helle und dunkle Zellen kommen im Querschnilt ein und desselben Ganges 
vor, und man sieht alle Zwischenformen von ihnen. Deckzellen sind 
ziemlich sparlich und nicht in alien Drusen anzutrel'fen. Darmepitliel ist 
nicht vorhanden. Die Drusengange sind geschliingelt und treten in kl einen 
Gruppen angeordnet im Schnitt auf. Zwischen den Gruppen findet man 
ein lockeres feinfaseriges Bindegew’ebe und in diesem Entziindungszellon 
in reicher Menge. Die letzteren sind hauplsachlicli Lymphozyten und 
Plasmazellen. Fosinophile und neutrophile Granulozyten kommen auch 
in nicht allzu sparlicher Menge vor. t)ber der Muscularis mucosae bilden 
die Lymphozyten an mehreren Stellen unscharf begrenzte Infiltrate. In 
dem Bindegewebe sieht man im ganzen Priiparat, besonders in den oberen 
Teilen der Sclileimhaut, Russellsclie Korperchen und zerfallende rote 
Blutkbrperchen. 

Fundus. Das Oberflachenepithel felilt. Driisen \Veit auseinander- 
liegend, kurz, mit unregelmassigem Verlauf und enVeitertem Lumen. 
Die Driisenzellen bestehen in indifferenten, kubischen oder mit dunklem 
Plasma versehenen Zellen. Sparlich Deckzellen in den Driisengiingen. 
Zahlreiche Knlzundungszellen derselben Art ivie im Pylorus. 

Zusam men fassu ng. Hochgradige entziindliche Veriinderungen mit weit 
fortgeschritiener Driisenatrophie und Umbau der Drusen sowohl im Fundus 
als.im Pylorus. Die Atropliie in beiden Praparaten gleicli ausgepragt. 
Deckzellen sind anzutreffen. 

Duodenum. Driisengewebe reichlich vorhanden. Driisenzellen hell. 
Die Kerne basal gestellt, abgeplattet. Driisenlumina klein. Bindegewebe 
zwischen den Drusenacini nicht vermehrt, enthalt stellenWeise Lympho- 
zyten und Plasmazellen. 

Fall 17. 5Sjahrige Arbeiterin, aufgenommen 29. 3. 1943, gestorben 
30. 3. 1943. Klinischc Diagnose: Anaemia perniciosa. 30. 3. 1943. Hb 
16/19. Die Patientin ist nicht mit Leber- oder Magenpraparaten behan- 
delt worden. Die Sektion, 10 Stunden nach dem Tode, bestatigt die klini- 
sche Diagnose. 

26 — Acla m:d. scandinav. Vol. CXV. 
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Pylorus. Oberflachenepilhel abgestossen. Zwisclien den Drusen, die 
in reicher Menge vorhanden sind, sieht man mehrerorts driisenfreie Liicken. 
Die Drusengange sind kiirzer als normal, geschlangelt und an manchen 
Stellen in Gruppen gesammelt. Sie sind teils klein, veikiimmert and a us 
dunklen Zellen aufgebaut, teils gross, mil hellen sekrelgefiillten Zellen. 
Darmkrypten sind zahlreich unter den Pylorusdriisen eingestrent. Ent- 
ziindungszellen finden sich tiberall in den Inlerslitien. Sie bestehen haupt- 
sijchlich in Lymphozyten und Plasmazellen. Russelkche ICbrperehen 
kommen recht zahlreich vor. 

. Fundus. Das Oberflachenepilhel ist abgestossen. Die Schleimhaut 
erinnert in hohem Grade an diejenige im Pylorus. Die Drusengange sind 
vom gleichen Aussehen und bestehen teils aus kleinen, dunklen, teils aus 
grossen, hellen und sekrelgefiillten Zellen. Kerne Deckzellen. Die Drusen 
sind in elwas undeullich begrenzten Gruppen gesammelt, zrvischen denen 
driisenfreie Lticken auftreten. Entziindungszellen finden sich reichlich 
in dem interstiliellen Teil. Mehrere Darmkrypten sind anzutreffen. 

Zusammenjassujig. Pylorus und Fundus von gleichem Aussehen. 
Deutliche entzundliche Veranderungen. Massige Atrophie der Drusen. 
Umbau der Drusen. 

Duodenum. Die Brunnerschen. Drusen, die in reicher Menge vorhanden 
sind, zeigen nichts Abnormes. 

Fall 18. 63jahriger ehem. Diener, seit 1929 wiederholt im ICranken- 
baus. Zulelzt aulgenommen 12. 2. 1943, gestorben 2. 3. 1943. Klinische 
Diagnose: Anaemia perniciosa. Arteriosclerosis. Myodegeneratio cordis. 
Hypertonia. Encephalomalacia. Diabetes mellilus. 

Der Patient ist mehrere Jahre wegen seiner Anamie behandelt worden, 
ist aber zeitweise mit kleinen Mengen antianamischer Organprapande 
zurechtgekommen. Bekam seine letzte »Leberinjektion» im Septewher 
1942. Blutprobe am'15. 2. 1943: Hb 83/96, E: 4,880,000, I: 0.98, L: 8,800. 
Sektion 8 y 2 Stunden nacb dem Tode. Obduktionsdiagnose: Hypertrophy 
cordis. Nephrosclerosis benigna. Hydrothorax 1. d. (Das Cranium vsur e 
niclrt geoffnet.) . , 

Pylorus. Oberflachenepithel abgestossen. Die Pylorusdriisen sm 
Iang und wohlentwickelt, mit hellen sekrelgefiillten Zellen. Die Drhsen 
treten ungef ahr ebenso dicht vvie in den IConlrollfallen auf. In den P™ se ^ 
interslitien sind iiberall ziemlich reichlich Lymphozylen und P asm ‘ 
zellen zu sehen. 

Fundus. In der Schleimhaut hochgradige kadaverose Veranderun 0 
Der Fundus kann daher nicht naher untersucht werden. ^ 

Zusammenfassung. Im Pylorus deutliche Zeichen einer Entzun 
Keine Zeichen von Atrophie Oder Umbau des Drusenapparats. 

Duodenum. Die Brunnerschen Drusen zeigen in ihrem B axl ni 
Abnormes, sind aber in auffallend kleinen Mengen anzutreffen. 
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Zusammenstellung der mikroskopischen Befunde. 

Pijlorustcil. 

In samtliclien 18 Fallen wurden Entziindungszcllen in erhohter 
Menge ini inlerstitiellcn Geivebe der 1 unica propria festgestellt. 
Die Zellcn sind liauptsachlich Lymphozylen und Plasmazellen. 
Audi eosinophile und neutrophile Granulozyten werden oft, wenn 
aucli in geringerer Menge, angetroffen. Russellsclie Korpcrchen 
finden sicli niclit sclten in grosser Zahl in der Schleimhaut. 

Die Driisen zeigen meist niclit dasselbe Aussehen vie in den 
normalen Kontrollfallen (Abb. 1), sondern lasscn in ihrem Verlauf 
und ilirer Anordnung Unregelmassigkeiten erkennen, vie sic aus 
Abb. 2—7 crsichtlich werden. Die Driisengiinge sind veriistelt, 
mit kiirzeren Endverzweigungen als normalenveise und treten zu 
Trauben oder Driisengruppen gesammelt auf. Eine solchc gruppen- 
formige Anordnung der Driisen wurde melir oder weniger deutlich 
in 12 der untersuebten Fiille (1, 2, 4, 6, 7, 8, 9, 10, 11, 12, 16, 17) 
beobaebtet. Aus den Pniparaten gelit hervor, dass die Gruppcn 
niclit durch die Schnittftihrung bedingt sind. -Die Driisengiinge 
konnen kiirzer als normal sein (6, 10, 13, 16, 17). Das Lumen 
ist manclimal erweitert (5, 7, 8, 13), und die Driisen ersclieinen in 
geringerer Zalil und in veiteren Abstanden voneinander als normal 
(Abb. 3, 5, 6). Derartige atrophische Veranderungen sind in 4 
Fallen (2, 4, 7, 16) als hochgradig und in 10 Fallen (1, 5, 6, 8, 9, 
10, 11, 12, 13, 17) als massig oder leicht bezeichnet worden. Nur 
in 4 Fallen (3, 14, 15, 18) waren keinc Zeichen von Atrophic zu 
bemerken. Im Oberflachenepithel enthalten die Zellen in 7 Fallen 
(3,' 5, 6, 8, 9, 13, 16) auffallend reichlicli Sekret (Abb. 8), und die 
Foveolae sind in 4 Fallen (3, 5, 6, 14) abnorm lang. Darmepithel 
ist in 6 Fallen (2, 4, 5, 6, 11, 17) anzutreffen (siehe Abb. 3, 4, 5). 

Fundusieil. 

In alien Fallen sind in der Tunica propria Entziindungszellen 
in erhbhter Menge zu beobachten. Diese Zellen sind liauptsachlich 
Lymphozyten und Plasmazellen. Oft waren auch eosinophile und 
neutrophile Granulozyten zu bemerken. Russellsclie Korperchen 
kommen vor, aber niclit so oft und so reichlicli wie im Pylorusteil. 

Atrophische Veranderungen der Schleimhaut treten in den 
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Abb. 3. Pylorusscblcimhaut aus Fall 11. Die Pylorusdrllscn sintl zu liellcn, 
von grossen atropliisclien Particn unigebenen Traubcn angcordnet. Dcr 
langc Gang in dcr Miltc der Abbildung isl von DarmcpiUiel mil liellcn Bcclicr- 
zcllcn ausgcklcidel. Enlziindungszellcn fiuden sicli zaldrcicli ini oberen Toil 

dcr Schlcimhaut. 
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Abb. 5. Pylorusscbleimhaut aus Fall 4. Die Drusen in Gruppen angeordnet 
Grosse atrophisclie Gebiete. Melirere dunkle Darmkrypten smd in deni Prapara 

zu erkennen. 



Abb. 6. Pylorusscbleimhaut aus Fall 8. Die Drusen g inters titieb cn 
deutliche Atrophie. Reichlich Entziindungszellen m 
Gewebe zwiscben den DrGsengruppen. 
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meisten Fallen auf. Sie konnen in 8 Fallen (1, 2, 4, 7, 8, 9, 111 6) 
als hochgradig und in 4 Fallen (5, 6, 12, 17) als massig bezeichnet 
werden. Die Atrophie hat jedoch nie zu vollstandiger Anadenie 
geliihrt. Keine Atrophie war in 3 Fallen (14,. 15, 18) zu linden. 
(In 3 Fallen wurde nur der Pylorusteil untersucht.) Die Driisen 
sind aus indifferenten Zellen aufgebaut. Deckzellen kommen nur 
in 3 Fallen (3, 15, 16) vor, aber in sparlicher Menge. Die Driisen 
sind mitunter erweitert (3, 9, 16). Auch im Fundus treten die 
Driisen oft gruppenweise auf (5, 6, 7, 8, 9, 11, 12, 17) und sind 
in den meisten Fallen verkummert (1, 2, 3, 4, 5, 6, 8,9,12, 14 
16, 17). Darmepithel sieht man in 5 der Falle (1, 4, 5, 11, 17). 

Ein Vergleicli der pathologischen Veranderungen im Pylorus- 
und im Fundusteil lasst erkennen, dass im Vorkommen der Ent- 
ziindungszellen in den beiden Magenabsclinitten kein deutlicher 
Unterschied nachzuweisen ist. Die atrophischen Veranderungen 
sind dagegen im Fundus fast immer hoehgradiger als im Pylorus. 
Nur in 2 Fallen (16, 17) ist die Atrophie in der ganzen untersuchten 
Schleimhaut vom gleichen Grade. 

Duodenum. 

Die Brunnerschen Driisen im Duodenum sind in 14 Fallen 
Gegenstand der Betrachtung gewesen. In 4 Fallen war der unterste 
Teil des Duodenums zuriickbehalten worden, und daher fehltcn 
in den Praparaten Brunnersche Driisen. In 8 Fallen konnte in 
den Driisen nichts Pathologisches festgestellt werden (1, > ’ 
10, 11, 15, 17, 18). In 2 Fallen (2, 4) war das Bindegewebe etwas 
vermehrt, und in 5 Fallen (3, 4, 5, 6, 16) waren zwischen den Driisen 
sparlich Lymphozyten und Plasmazellen zu konstatieren. 

Besprechung. 

Aus der mikroskopischen Untersuchung ergibt sich, dass P a ^ 10 ^ 
logische Veranderungen in der Magenschleimhaut bei permz 10 
Anamie ein gewohnlicher Befund sind, obwohl der Grad der ran^ 
haften Prozesse von Fall zu Fall variiert. Das reichliche ^ 
kommen von Entziindungszellen im interstitiellen Gewebe 
ganzen Magenschleimhaut deutet auf eine Gastritis. Aus der 
der Entziindungszellen ist zu entnehmen, dass die Entzun ^ 
chronischer Natur ist. Die ausgiebige Sekretbildung J ' m 
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fiachenepithel dcs Pylorustcils und das Vorkommen von Darm- 
epithel soWolil im Pylorus- als im Fundusicil weisen ebenfalls auf 
eine Gastritis kin (Lange, Saltzman). Audi die zahlreichcn Russell- 
sdien Korpcrchen stellen einen Fingerzeig in dieser Richtung dar. 

Fur das liistopatliologische Bild ist ein Umbau dcr Driisen 
kennzeiclinend. Die Uimvandlung ist am leichtesten in den Fundus- 
driisen zu beobaditen. Die Deckzellcn verscliwinden, und die 
Driisen nclimcn ein Aussebcn an, das an dasjenigc der Fundus- 
driisen erinnert. Lange bat Fundusdriisen dieser Beschaffenheit 



Abb. 9. Fundusschlcimhaul aus Fall 9. Die Driisen hocligradig verandert 
und in Gruppcn gcsammclt. Zablrcicbc Fntzundungszcllen in deni intersti- 

ticllcn Gc\v<;bc. 

ausser bei pernizioser Anamie aucli in zwei Fallen von Nephritis 
festgestellt, aber sie niclit in anderen Fallen von Gastritis gesehen. 
Die Driisen werden klein und verltiimmern, nchmen einen ge- 
schlangelten Verlauf an und sind bisweilen erweitert. Zugleich 
verraten sie eine Neigung, an Zahl abzunehmen. 

Neben den atrophischen Prozesse n erscheint oft eine Prolifera- 
tion der Driisen, wobei an Trauben erinnernde Driisenkonglo- 
merate entstehen. Eine solche Driisengruppe hat eine gewisse 
Ahnlichkeit mit den Brunnerschen Driisen im Duodenum. Das 
Phanomen ist hauptsachlich im Pylorusteil zu beobachten, zeigt 
sich aber aucli, wie aus Abb. 9 hervorgeht, im Fundusteil. Es ist 
dariiber diskutiert worden, ob die Drtisenveranderungen eine Folge 
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dcr interstitiellen Veranderungen sind oder oh sie unabhangig 
von diesen aufircien (Koch, Herzberg, Magnus & Ungley). Lange 
hat eincn ahnlichcn Umbau dcr Driisen auch bei anderen Formen 
der Gastritis gesehen, und Hamperl spricht von einer »Umbau- 
gaslrilis», wenn die sczerniercnden Driisen in der Magenschleim- 
haut cine Umgestaltung der ebcn beschriebenen Art crfahren; 

Eine dirckte Einwirkung der interstitiellen Veranderungen auf 
die Driiscnelcmenle babe ich in Obereinslimmung mit Lange in 
meinen Fallen nicht feststellen konnen. Das Bindegewebe ist 
locker, Zeichen einer Straffung der DrusenhalseoderVerscbiebungen 
odor Umgruppierungen dcr Driisen durch Narbenschrumpfungen 
sind in dem untcrsuchtcn Material nicht zu bemerken. Es sebeint 
mir, dass die Veranderungen, die in den untersuchten Schleim- 
hauten in den Driisen zu Gesicht kommen, zu den alterativen und 
proliferativen Prozesscn gcrechnet werden mfissen, die nebst der 
Exsudalion zur Enlziindung gehoren. 

Nach den bier wiedergegebenen Untersuchungen sind die Ver- 
anderungen in der Magenschleimhaut auch in den Pylorusteil 
lokalisiert. Die exsudativen Prozesse sind in der Pars pylorica 
ebenso hochgradig wie im Fundus. Die atrophiseben Verande- 
rungen sind meistens im Fundusteil ausgepragter, kommen aber 
auch im Pylorusteil vor und sind in der Mehrzahl der Falle wieder- 
zufinden, wenn auch der Grad der Atrophie sclnvankt. Dieproli 
ferativen Prozesse mit einhergeliendem Umbau der Driisen fiber 
wiegen im Pylorusabschnitt, wo sie eine gewohnliche Erscheinung 
sind. 

Meine Resultate weichen also teilweise von den Ergebnissen 
ab, zu denen Meulengracht auf Grund seiner 8 Falle von perniziose 
Anamie gekommen ist. Wie schon erwahnt, bezeichnet IV eu en^ 
gracht das Pylorusorgan als »recht intakt». In seinem Mater ^ 
liegen die Driisen im Pylorusteil wegen der »leicht vermeltf 
Menge interstitiellen Gewebes» etwas weiter voneinander ent er^ 
als normalerweise. Von dem Vorkommen der Exsudatze en ^ 
der Schleimhaut erwahnt Meulengracht, es bestehe »kein 
dass die interstitiellen gastritischen Veranderungen sich m 
Fallen in den Pylorusteil hinab fortsetzen». Die Pylorus 
haben »ihre normale Form und ihr normales Aussehen 
Man sieht keine Deformation und keinen Umbau, keinez} s 1S 
Erweiterungen, und kommt man in die Nahe der Muscularis muc 
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liinuntcT, wo sick die XAiiscn alveolar teilen, so sieht man dciu 
Aussehen nach ahnlich'e Driisenlumina in gewdlmlichen kleinen 
Gruppcn liegen wie die kleinen Lobuli. Es ist moglich, dass sic 
in marichcn Fallen mit einer gewissen Reduklion an Zalil und 
Ausdchnung auftreten, aber eine grossere Reduklion babe icb 
(Meulengracht) jedenfalls nicbt nacliweisen zu konncn geglaubt.» 
Meulengracht findct also in seinen Fallen Zeichen einer Entziin- 
dung in Form von Infiltraien mit Entzimdungszellen und ausser- 
dem vielleiclit eine leichte Atrophic der Pylorusdriisen mit einer 
entsprechenden Vermehrung des intcrstitiellen Gewcbes. Dagcgen 
l\at er keine Driiscngange von verandertem Aussehen bemerkt 
oder sie umgruppiert gcfunden. Ebenso wenig ist ihm eine Driiscn- 
proliferation oder eine ausgepragtcre Atrophic aufgefallen. In 
dieser Beziehung unterscliciden sieb unsere Unlersuchungsegeb- 
nisse voneinander. 

Es ware von Interesse, die Ursache hierfiir zu ermitteln zii 
suchen. In ineinem Material sind Driisen von verandertem Aus- 
sehen nicht in alien Fallen anzutreffen. Vielleiclit ist Meulengracht 
in seinem vergleichsweise kleinen Material auf die leichlen Falle 
gestossen? Man karin aucli annehmen, dass wir unsere mikrosko- 
pischen Befunde verschieden gedeutet baben. Solche Driisen- 
gruppen, wie sie z. B. in Abb. 3 — 7 zu selien sind, fasse icb als 
pathologisch auf, Sie weicben meines Erachtens offensicbtlich von 
normalen Pylorusdriisen ab. Meulengracht beschreibt kleine 
Driisengruppen, die kleine Lobuli fiber der Muscularis mucosae 
bilden. Vielleiclit meint er damit gerade dicse meiner Ansicht 
nach pathologisclien Bildungen? Leider hat Meulengracht unter 
den schdnen Photogrammen seiner Veroffentlichung keine t)ber- 
sichtsbilder von Pylorusschleimhaut. 

Moglichersveisc bestehen aucli Verschiedenheiten in unserem 
Material. Von meinen Fallen sind 17 nicht mit Leber- oder Magen- 
praparaten bekandelt worden, wahrend in Meuiengraehts Material, 
das aus den Jaliren nach der Einfiilirung der Lebertherapie stammt, 
wahrscheinlich alle Falle zu therapeutischem Zweck antianamische 
Organpraparate erlialten baben. In einem vor kurzem veroffent- 
lichten Fall konnte icli selien, wie sich die fur perniziose Anamie 
charakteristische glatte Zunge wahrend der Leberbehandlung zu~ 
riickbildete. In das Kriegslazarett, an dem ich tatig war, kam 
im Winter 1942 ein junger Soldat mit einer hochgradigen, durch 
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Bothriocephalus verursachten Anamie. Der Hamoglobimvert 
betrug bei der Aufnahme 16. Die Zunge’ war glatt. Es konnten 
niedrige, abgerundete Papillen festgestellt werden, aber die ver- 
hornten Epithelfortsatze fehlten vollstandig. Nach Wurmkur and 
Injektionen von Leberpraparat erholte sich der Patient sclinell. 
Einige Wochen nach der Aufnahme war er wiederhergestellt und 
hatte die Zunge wieder ihr normales Aussehen mit wohlent- 
wickelten Papillen mit deutlichen grauen Epithelfortsatzen an den 
Spitzen der Papillae filiformes angenommen. Aus meiner fruheren 
Untersuchung geht hervor, dass die bei pernizioser Anamie in 
der Schleimhaut der Zunge vorkommenden Veranderungen nls 
Entziindung mit Atropliie des Epithels gedeutet werden konnen. 
Vielleicht konnen auf ahnliche Weise im Pylorusteil der Magen- 
schleimhaut in Fallen, in denen sich die pathologischen Prozesse 
nicht zu weit entwickelt haben, die Driisen ihr normales Ausselien 
wieder annehmen, wenn dem kranken Organismus antipernizios- 
anamischer Faktor zugefiihrt wird. Moglicherweise ist es melir 
als ein Zufall, dass in meinem Material in Fall 18 keine Driisen- 
atrophie im Pylorusteil nachgewiesen werden konnte, dem einzigcn 
meiner Falle, der viele Jahre mit Magen- oder Leberpraparatcn 


behandelt worden war. 

Magnus und Ungley hatten in 7 Fallen von pernizioser Anamie 
weder Zeichen von Gastritis noch'Driisenatrophie in der Pylorus 
schleimhaut gefunden. Da die genannten Forscher keine Kasuisti 
und keine Beschreibung ihrer Praparate mitteilen, kann 
Untersuchungsresultat bier nicht naher gepriift werden- Es sc lem 
jedoch eigentiimlich, dass auch der Fundusteil vollig kei ' 
zellularer Infiltration gewesen sein sollte. tlber gastritiscbe 
anderungen im Fundusteil bei pernizioser Anamie sind nam 


alle anderen Forscher einig. , 

Im Duodenum babe ich, mit Meulengracht iibereinstimnmn j 
keine oder nur unbedeutende Veranderungen in den Brunnersc ^ 
Driisen gefunden. Das Bindegewebe war in ein P aar 
zwischen den Acini etwas vermehrt, und in einigen Fallen vi 
Ieichte entziindliche Veranderungen in Form lichtgestelllcr^ 
filtrate von Lymphoidzellen zwischen den Driisengangen 
tiert, wahrend in der Mehrzahl der Falle keine pathotogi sc ^ 
Veranderungen zu entdecken waren. Mein Material eigne ^ 
nicht zur Beurteilung der Menge des Driisengewebes in dem g 1 
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Brunnersclien Driiscnapparat, da es niclit fiir einen solchen Zweck 
aufbewahrt worden war. In Fall 17, in dem das ganze Duodenum 
zuruckbehalten wurde, fanden sicli zahlreicheBrunnersche Driisen. 
In Fall 18, der auf dicselbe Weise aufbewahrt wurde, war die 
Zalil der Driisen wesentlich geringer. 

Auf Grund der Feststellungen, die bci zahlrcichcn therapeuti- 
schen Versuchen gemacht worden sind, konnen wir annehmen, 
dass Castles intrinsic factor)) von dem Pylorusdriisenorgan gebildet 
wird. Es ist dalier von grossem Interesse, nachzusehen, ob die 
pathologisclien Veranderungen, die in meinem Material in der 
Pylorusschleimhaut auftreten, von der Art sind, dass sie storend 
auf die Funktion der Pylorusschleimhaut einwirken konnen. Eine 
bestimmte Ausserung in irgendeincr Richtung gestattet mein 
Material niclit. Eine histologischc Untersuchung kann wertvolle 
Aufschliisse iiber die Funktionen einer Driise liefern, aber das 
Material muss dann auf ganz andere Weise zuriickbehalten werden. 
Die Zellen sind lebend zu fixieren und Teile des untersuchten 
Organs »lebenswarm» in geeignete Fixierfliissiglceiten einzusenken. 
In meinem Material lasst sich zwar noch konstatieren, ob die 
Zellen Scldeim produzieren odcr nicht, aber es ist nicht zu ent- 
scheiden, ob die Pylorusdriiscn auch eine andere Funktion gehabt 
haben. Es ist jedocli bekannt, dass die Arbeit einer Driise durcb 
entzundliche Prozesse im Driisengewebe gestort wird. Eine Mastitis 
setzt die Milcbproduktion in der Brustdriise berab, ein Patient, 
der eine akute Parotitis bekommen hat, klagt fiber Trockenheit 
im Munde. Die Gallensekretion ist bei einer Hepatitis gestort. 
Eine akute Nephritis fiihrt zu Niereninsuffizienz oder vollstandiger 
Anurie. Betrachten wir in den untersuchten Magen die Pylorus- 
schleimhaut als ein sezernierendes Organ, so ist auf Grund der 
pathologisclien Befunde meiner Untersuchung dargelegt worden, 
dass die Schleimhaut Sitz einer Entziindung ist, die sich nicht 
nur durch das Auftreten von Exsudatzellen zu erkennen gibt, 
sondern in der Mehrzalil der Falle auch Veranderungen in der 
Zalil und dem Bau der sezernierenden Driisen bewirkt. Lange 
konnte nachweisen, dass die Pepsinsekretion friiher als die Salz- 
sauresekretion auf entzundliche Veranderungen in der Schleim- 
haut reagiert. In 3 Fallen von Gastritis, in denen Hypersekretion 
mit hohen Salzsaurewerten im Mageninhalt konstatiert werden 
konnte, fand Lange interstitielle Infiltrate von Entziindungszellen 
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und etwas reichlicheres interstitielles Gewebe als gewohnlich. Die 
Driisen zeigten nur eine Andeutung von Atrophie und waren dem 
Aussehen nach nur unbedeutend verandert. In der Pyiorus- 
schleimhaut sind die Driisenveranderungen in meinem Material 
ausgepragter als in .den eben envalmten genau beschriebenen 3 
Fallen Langes. Man darf mithin annehmen, dass die pathologi- 
schen Veranderungen in der Pylorusschleimhauthochgradiggenug 
sind, um eine mangelnde Funktion der Pylorusdriisen zu erklaren. 

Meulengracht hat die Bezeichnung »Pylorusdriisenorgan>> als 
gemeinsamen Namen fur die Pylorusdrilsen und die Brunnerschen. 
Driisen eingefiihrt, da angenommen wird, dass sie dieselbe Func- 
tion liaben. Nun zeigt sich jedoch in meinem Material, dass die 
Pylorusdrilsen in manchen der Falle eine deutliche Atrophie und 
ein verandertes Aussehen aufweisen, wahrend die Brunnerschen 
Driisen sich wenigstens histologisch als normal darstellen. Es ist 
in der Pathologie ein bekannter Sachverhalt, dass verschiedene 
Teile gleichartigen Drusengewebes bei Bedarf fiireinander 
vikariieren. Wenn die eine Niere ausser Funktion gesetzt wird, 
vergrossert sich die andere. Wenn bei einem Versuchstier Leher- 
parencliym operativ entfernt wird, entwickelt sich in demzuriick- 
gelassenen Lebergewebe eine kompensatorische Hyperplasie. 1st 
die Funktion der Pylorusschleimhaut herabgesetzt, so musste in. 
den Brunnerschen Driisen eine kompensatorische Hyperplasie auf- 
treten. In meinem Material deutet nichts auf ein solches Ver- 
halten. 

Unter den Histologen scheint keine voile Einigkeit iiher die 
Identitat der Pylorus- und der Brunnerschen Driisen zu herrschen- 
Plenk fiihrt in Mbllendorffs grossem Handbuch eine Reihe Forscher 
an, nach denen die eben erwahnten Driisen der gleichen Art sin > 
nennt aber gleichzeitig auch eine ziemlich grosse Anzahl ' on 
Forschern, die Verschiedenheiten in den Zellen beider Driisen 

nachgewiesen haben und daher entgegengesetzter Meinung sin • 

Vielleicht ist somit die Funktion der Pylorusdrilsen un 
Brunnerschen Driisen nicht ganz gleichwertig. 

Es gibt mehrere Beispiele dafiir, dass die verschiedenen 
schnitte des Digestionsapparats einander beeinflussen konnen 
Petri und Mitarbeiter haben bei Tierexperimenten gezeigt, ® ^ 
totale und partielle Resektion 'des Duodenums konstant Ac 
zur Folge hat. Die Duodenalwand produziert Sekretin, das a 
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die Pankreassckretion einwirkt. Gross konnte bei Versuchen mit 
Hunden nacliwcisen, welche Rolle die Pars pylorica fur die Sekre- 
tion des Fundusteils spielt. Wenn der Fundus und die Pars pylorica 
auf operalivem Wege voneinander getrennt werden, entstelit eine 
lebhafte Sekretion im Fundusteil, wenn Fleischexirakt in den 
Pylorusteil eingefiihrt wird, wahrend Fleischextrakt bei direkter 
Einbringung in den Fundusteil keine nennenswerte Sekretion 
liervorruft. Meulengracht stellt die Hypothese auf, dass die Funk- 
tion des Pylorusdriisenorgans viellcicht durch einen bormonalen 
»Sclirittmaclier)> der Sekretion geregelt wird, und wirft die Ver- 
mutung auf, dass das betreffende Hormon moglicherweisc im 
Fundusteil des Magens gebildet wird. Nun ist die Pylorusschlcim- 
haut, wie aus meinem Material hervorgeht, bei pernizioser Anamie 
in der Tat pathologisch verandert und ilire Funktion dahcr walir- 
sclieinlicb gestort. Meulengraclits Hypothese iiber einen »Schritt- 
macher» muss infolgcdessen noch etwas weiter gefiihrt werden. 
Nehmen wir hypolhetisch an, dass der Pylorusteil im Magen die 
Funktion der Brunnerschen Driisen beeinflusst und die Pars 
pylorica pathologisch verandert ist, so wiirde dann auch die Funk- 
tion der Brunnerschen Driisen gestort und dadurch auch die 
Produktion von antianamischem Faktor vermindert oder auf- 
gehoben werden konnen. Das normale Aussehen der Brunnerschen 
Driisen und das Nichtvorhandensein einer supponierten kompen- 
satorischen Hyperplasie wiirde hierdurch seine Erklarung finden. 


Zusammenfassung. 

Die pathologischen Veranderungen der Magenschleimhaut sind 
bei der perniziosen Anamie ein gewohnlicher Befund, obwohl ihr 
Grad Scliwankungen zeigt. Auch im Pylorusteil ist die Schleim- 
haut Sitz einer Infiltration von Exsudatzellen. Driisenatrophie 
und proliferative Prozesse mit Umbau der. Driisen stellen in der 
Pais pylorica eine haufige Erscheinun'g dar. Die Veranderungen 
in der Pylorusschleimhaut legen die Annahme nahe, dass eine 
gestorte Funktion der Pylorusdriisen besteht. 

Im Duodenum sind die Brunnerschen Driisen intakt oder in 
manchen Fallen Sitz nur leichter entziindlicher Veranderungen. 
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While it was early recognised that the clotting-active tissue 
factor (thrombokinase, thromboplastin) acted both in vitro and 
in vivo as a powerful clotting agent [see, f. inst., Dold & Kodama 
(1913) and Mills (1919, 1921)] the action of thrombin in vivo has 
been a disputed question. 

Mills thus denies that thrombin in vivo induces coagulation 
and then advocates the old theory of Wooldridge about the clotting 
of blood, according to which thrombokinase acts directly upon 
fibrinogen [cf. Mills and Guest (1921)]. Also Pickering is unable to 
obtain intravascular coagulation with thrombin [see Pickering 
(1925, 1928) and Pickering & Hewitt (1921, 1922)]. 

In reality, however, this question had been solved already by 
Edelberg in 1880 in investigations under the direction of Alexander 
Schmidt after the latter’s discovery of thrombin [cf. Alexander 
Schmidt (1892)]. It was here found that while weak thrombin solu- 
tions did not give intravascular coagulation, strong solutions 
reacted promptly. Apparently these investigations were not 
known by the authors mentioned, and it therefore remained for 
J. Mellanby (1933) to settle this question by using potent 
thrombin solutions prepared after his own method. 

27 — Ada med. sc andinav. Vol. CXV. 



394 


TAGE ASTRUP and MOGENS volkert. 

Of the thrombin preparation used by Mellanby 0.01 nig clots 
one ml. of oxalated ox plasma in 30 seconds and corresponds there- 
fore to about the s’ame amount of thrombin as our original throm- 
bin unit [Astrup & Darling (1940, 1941)]. On intravenous injec- 
tion in rabbits weighing about 2 kg of 1.5 to 3 mg of such a prepa- 
ration, corresponding to about 150 to 300 thrombin units, the ani- 
mals die of intravascular coagulation in 2 to 7 minutes. Small 
amounts, however, give no coagulation but increase the clotting ten- 
dency of the blood, and are followed after 20 minutes by a nega- 
tive phase in which the blood does not clot at all, presumably 
because of exhaustion of the fibrinogen content of the blood plasma. 
In a few hours the coagulability is again restored. It is not possible 
by repeated injections of thrombin to develop immunity against the 
action of thrombin. 

Some years later Crnt (1939 a, b) reported experiments which 
are not concordant with the findings of Mellanby. His most potent 
solutions clot the double amount of oxalated plasma in 2—3 se- 
conds, which corresponds to more than 20 to 30 thrombin units per 
ml. On intravenous injection in dogs he finds first an increased 
clotting time for the blood, and after 15 to 20 minutes a diminution 
of fairly long duration. Also the bleeding time is decreased. He does 
not find any sign of intravascular coagulation but assumes that the 
viscosity of the blood is increased. It seems highly improbable 
that thrombin should have such an effect, as the fibrin formed im 
mediately will adhere to the walls of the vessels and to the cellu 
lar elements when not deposited as a real thrombus. Further, one 
of his experiments — Exp. 3, Table 1 — indicates most likely an 
intravascular coagulation. The amounts injected range from 0 
4 ml. per kg., i. e., about 20 — 120 thrombin units per kg, " 7I ° 
is a rather small dose. He tries to use thrombin as a hemos a 
agent, a possibility which had already been mentioned by Picker n 
(1928). _ . . 

- Lenggenhager (1935) obtains intravascular clotting by 
tion of thrombokinase or thrombin in rabbits, and. assumes ^ 
toxic properties of tissue extracts or fresh serum to be due 0 
presence of these substances. Clots are found especially in the r^ 
half of the heart and in the pulmonary arteries. The anima ^ 
vives injection of small amounts, but then necrotic areas m 
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lungs arc found. His results arc only partially confirmed by Dyc- 
kerhoff and co-workers (1939). 

At the same time thrombin was investigated and recommended 
as a hemostatic agent by Seegers, Warner, Brinkhous & Smith 
(1939) and Warner, Brinkhous, Seegers & Smith" (1939). They 
measured the potency in their own' units ( Iowa Units ) which are 
probably smaller than our units. Rapid injection of 250 units into 
the jugular vein of a rat resulted in death in one minute. Clots 
were found in the right ventricle and in the pulmonary artery. 
Injection of 100 units produced no obvious disturbance. 


Experimental. 

In our experiments a thrombin preparation B, made as described 
before, was used [Astrup & Darling (1910, 1911, 1942)]. It contained 
about 10 thrombin units per mg of substance, and most of it was 
obtained from »Lovcns kemiske Fabrik», Copenhagen. The throm- 
bokinase (thromboplastin) employed was prepared from rabbit 
lung in the same manner as described for ox lung [Astrup & Darling 
(1942 a)]. Examples of the action of thrombin and thrombokinase 
follow. Rabbits weighing about 2.5 kg. were used. Ethyl ether 
was used for anesthesia. 


Thrombin. 

1. In a rabbit 2 ml. of a thrombin solution containing 120 T.U. per 
ml. (= 240 T. U.) are injected rapidly in the left vena jcmoralis. The ani- 
mal dies in the course of 1 — 2 minutes under spasms and convulsions. 
Only minor clots and fibrin threads in the right Ventiicle and the lung 
vessels are found. 

2. In the left jugular vein 120 T. U. dissolved in 3 ml. (i. e. 40 T: U. per 
ml.) of 0.9 per cent NaCl are injected very slowly in the course of about 10 
minutes. During the injection a thrombus is formed in the vein which 
feels solid and distended. The wound is then closed, and the animal seems 
to be feeling Well after the treatment. In about half an hour, however, it 
suddenly bregins to breathe superficially and small convulsions appear, 
whereupon it dies rapidly. A large embolus is then found in the pulmonary 
artery, while the vein used for the injection is now empty. The thrombus 
has thus been loosened and by the blood stream carried to the lung 
arteries. 
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3. In two animals 1000 T. U. dissolved in 10 ml. of physiological saline 

are injected subcutaneously in the thigh. The animals did not respond 
to this treatment in any way and were in perfect health during the 
Whole observation period (14 days). Two animals showed the same 
behaviour after intramuscular administration of the same amount. This 
Was also the case after intraperitoneal injection on two animals of the 
same dose. , 

4. Slow' intracardial injection Was then tried. The solution contained 
100 T. U. per ml. and 5 ml. were given in the course of 15 — 20 minutes by 
means of a Record syringe in which the piston could be moved by a screw. 
One animal died in convulsion after receiving 0.5 ml. (=50 T. U.). Tiny 
clots were found in the heart and in the pulmonary arteries, otherwise 
it was normal. Two died after receiving 2 ml.- (= 200 T. U.), but blood 
was found in the pericardium. Two animals survived the injection 
(— 500 T. U.) and were in good condition throughout the observation 
period. 

5. Repeated injections of small amounts were given to two animals 
into an ear vein. The thrombin solution contained 20 T. U. per ml. One 
animal was given 1 ml. every hour in two series of 6 hours each with an 
interval of 18 hours, thus receiving a total of 12 injections. In another 
animal an injection was made in the same manner every half hour, thus 
making a total of 24 injections. None of these animals showed any sign o 
circulatory disturbances, and afterwards they were also in good condition. 


Thrombokinase. 

6. In an ear vein of a rabbit X).l ml of a rabbit thrombokinase is injecte 
(prepared as described before). The animal dies With convulsions in a 

minutes after the injection. . j 

7. The thrombokinase is now diluted three times, and With an m ^ ^ 

of two minutes the following amounts are injected in an eai vein. * > 
0.2, 0.3, 0.3 and 0.4 ml. After the last injection the animal dies s i . ° 
the usual symptoms. The same does an animal receiving f ie 0 , 

doses: 0.1, 0.1, 0.2, 0.2, 0.3, 0.3, 0.4, 0.5, 0.6, 0.8, 1.2 and 1. m - ^ 
another receiving: 0.1, 0.1, 0.2, 0.2, 0.3, 0.3, 0.4 and 0.5 m . 
animals show solid thrombi in the veins of the neck. . rabbits 

s. Undiluted thrombokinase vVas given intracardially tn ^ ^nutcs. 

With a screw syringe. One ml. Was given. in the course of 1°~~ s0 jj,j 

Two animals died in convulsions after receiving 0.3 ml. an ar 

ic The t\V0 

thrombi were found in the heart and pulmonary vessels. a ijtfle 

animals showed slight convulsions during the injection and seem .,j n g 
Weak afterwards, but they recovered and Were then perfectly hea 
the whole observation period (14 days). . . an e ar 

9. A thrombokinase diluted 10 times Was tried by injection 
vein. One animal received 0.5 ml and died then in the course o 3 
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Another animal Was given 0.5 ml every hour in 2.X G hours with an inter- 
val of 18 hours. Total 12 injections. The animal showed no sign of circu- 
latory disturbances, neither during the injection nor during the obser- 
vation time. The same was the case with a third animal receiving 0.5 ml 
in the same manner every half hour, a total of 24 injections. 


Discussion. 


From the experiments reported, it is quite evident that both 
thrombin and tlirombokinase are very toxic substances when in- 
jected intravenously, and that it is just as easy to obtain intravas- 
cular coagulation by using potent thrombin solutions as by using 
tlirombokinase. However, it is also seen that the injections show a 
great variation in effect from one individual to another, possibly 
due to the mode of injection and the condition of the animal in 
question. Thus, it is seen that intravenous injection of either throm- 
bin or tlirombokinase is fatal in almost every case, and only by 
using small amounts of very dilute solutions is it possible in some 
cases to avoid subsequent death of tile animal. But even here the 
tolerance of the animals varies greatly from experiment to experi- 
ment. Thrombin administered in this manner (Exp. 5) is possibly 
better tolerated than tlirombokinase (Exp. 9). This is no wonder,, 
as blood plasma contains a powerful antithrombin, so that one 
single ml. of plasma is able to inactivate about 150 T. U. in the 
course of 15 minutes af 37° [Astrup & Darling (1942 c), Volkert 
(1942)]. Intravascular coagulation can therefore be obtained by 
amounts of thrombin which are very much smaller than the total 
amount that may be inactivated by the antithrombin present in 
the blood. This is because the inactivation is a relatively slow 
process, while thrombin reacts immediately with fibrinogen. As 
there is no anti-thrombokinase in blood, tlirombokinase acts in 
another manner and may, even in small doses, in a relatively short 
time give rise to considerable amounts of thrombin. 

Large amounts of thrombin may be given subcutaneously, intra- 
muscularly or intraperitoneally without intravascular coagula- 
tion resulting (Exp. 3), but intracardial injection is the only rela- 
tively safe way of administering larger amounts of thrombin or 
tlirombokinase in the blood stream (Exp. 4 and 8). This mode of 
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3. In two animals 1000 T. U. dissolved in 10 ml. of physiological saline 

are injected subcutaneously in the thigh. The animals did not respond 
to this treatment in any way and were in perfect health during the 
Whole observation period (14 days). Two animals showed the same 
behaviour after intramuscular administration of the same amount. This 
Was also the case after intraperitoneal injection on two animals of the 
same dose. , 

4 . Slow intracardial injection Was then tried. The solution contained 
100 T. U. per ml. and 5 ml. Were given in the course of 15—20 minutes by 
means of a Record syringe in which the piston could be moved by a screw. 
One animal died in convulsion after receiving 0.5 ml. (=50T. U.). Tiny 
clots were found in the heart and in the pulmonary arteries, otherwise 
it Was normal. Two died after receiving 2 ml.- (= 200 T. U.), but blood 
Was found in the pericardium. Two animals survived the injection 
(= 500 T. U.) and Were in good condition throughout the observation 
period. 

5 . Repeated injections of small amounts were given to two animals 
into an ear Vein. The thrombin solution contained 20 T. U. per ml. One 
animal Was given 1 ml. every hour in two series of 6 hours each with an 
interval of 18 hours, thus receiving a total of 12 injections. In another 
animal an injection Was made in the same manner every half hour, thus 
making a total of 24 injections. None of these animals showed any sign of 
circulatory disturbances, and afterwards they were also in good condition. 


Thrombokinase. 


6 . In an ear vein of a rabbit '0.1 ml of a rabbit thrombokinase is injected 
(prepared as described before). The animal dies With convulsions in a few 
minutes after the injection. 

7 . The thrombokinase is now diluted three times, and With an interval 
of two minutes the following amounts are injected in an ear vein: 0.1, 0.2, 
0.2, 0.3, 0.3 and 0.4 ml. After the last injection the animal dies showing 
the usual symptoms. The same does an animal receiving the following 
doses: 0.1, 0.1, 0.2, 0.2, 0.3, 0.3, 0.4, 0.5, 0.6, 0.8, 1.2 and 1.5 ml., and 
another receiving: 0.1, 0.1, 0.2, 0.2, 0.3, 0.3, 0.4 and 0.5 ml. All the 
animals show solid thrombi in the veins of the neck. 


8 . Undiluted thrombokinase Was given intracardially in four rabbits 
With a screw syringe. One ml. Was given . in the course of 15 20 minutes. 
Two animals died in convulsions after receiving 0.3 ml. and large solid 
thrombi were found in the heart and pulmonary vessels. The two other 
animals showed slight convulsions during the injection and seemed a litt e 
Weak afterwards , but they recovered and Were then perfectly healthy during 
the whole observation period (14 days). 

9 . A thrombokinase diluted 10 times w'as tried by injection in an ear 
vein. One animal received 0.5 ml and died then in the course of 5 minutes. 
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Another animal was given 0.5 ml every horn in 2.X 6 hours with an inter- 
val of IS hours. Total 12 injections. The animal showed no sign of circu- 
latory disturbances, neither during the injection nor during the obser- 
vation time. The same was the case with a third animal receiving 0.5 ml 
in the same manner every half hour, a total of 24 injections. 


Discussion. 


From the experiments reported, it is quite evident that both 
thrombin and thrombokinase are very toxic substances when in- 
jected intravenously, and that it is just as easy to obtain intravas- 
cular coagulation by using potent thrombin solutions as by using 
thrombokinase. However, it is also seen that the injections show a 
Great variation in effect from one individual to another, possibly 
due to the mode of injection and the condition of the animal in 
question. Thus, it is seen that intravenous injection of cither throm- 
bin or thrombokinase is fatal in almost every case, and only by 
using small amounts of very dilute solutions is it possible in some 
cases to avoid subsequent death of tlic animal. But even here the 
tolerance of the animals varies greatly from experiment to experi- 
ment. Thrombin administered in this manner (Exp. 5) is possibly 
better tolerated than thrombokinase (Exp. 9). This is no wonder,, 
as blood plasma contains a powerful antithrombin, so that one 
single ml. of plasma is able to inactivate about 150 T. U. in the 
course of 15 minutes af 37° [Astrup & Darling (1942 c), Volkert 
(1942)]. Intravascular coagulation can therefore be obtained by 
amounts of thrombin which arc very much smaller than the total 
amount that may he inactivated by the antithrombin present in 
the blood. This is because the inactivation is a relatively slow 
process, while thrombin reacts immediately with fibrinogen. As 
there is no anti-thrombokinase in blood, thrombokinase acts in 
another manner and may, even in small doses, in a relatively short 
time give rise to considerable amounts of thrombin. 

Large amounts of thrombin may be given subcutaneously, intra- 
muscularly or intraperitoncally without intravascular coagula- 
tion resulting (Exp. 3), but intracardial injection is the only rela- 
tively safe way of administering larger amounts of thrombin or 
thrombokinase in the blood stream (Exp. 4 and 8). This mode of 
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administration lias also been tried by Mills (1919). In this manner 
the active substance, injected slowly, is immediately diluted by the 
rapidly flowing blood. The concentration in the blood of thrombin 
injected or formed by the thrombokinase is therefore small, and 
in no place a high local concentration appears. The antithrombin 
present is able to inactivate a great deal of the thrombin and the 
fibrin formed from the small concentration of thrombin is deposited 
on the walls of the vessels and on the blood cells and does not form 
real, solid clots and tb'rbmbi. In two further cases an animal died 
with convulsions in connection with an intracardial injection of 
thrombin. This was found to be due to an anaphylactic shock, as 
the animals had een treated previously with injections of ox 
plasma and casein respectively. The species specificity of the pro- 
teins are therefore retained even through the procedures used for 
the preparation and purification of the thrombin, and an anaphy- 
lactic Shock may be elicited ky such a remotely related protein as 
ox casein. 

Like most investigators, we have as a rule found the clots in 
the right ventricle and in the pulmonary arteries. We are of the 
opinion that the thrombi are formed at the site of the injection or 
in its immediate neighbourhood, and that they are then carried 
centrally by the blood stream and deposited in the heart and 
in the pulmonary arteries. Such an event is shown to happen 
in Exp. 2. 

For the rabbit thrombokinase used no units are given. But it is 
made in the same manner as an ox thrombokinase containing about 
350 kinase units per ml. according to Astrup & Darling (1942 a). 
As the action of thrombokinase on prothrombin is to a great extent 
ininfluenced by species specificity it is not possible to measure the 
action of rabbit thrombokinase on rabbit blood by comparison 
with its action on ox plasma, and no investigations concerning 
the possibility of expressing its strengh in units based on rabbit 
plasma have been made. We have also tried injection into the ear 
vein of a thrombokinase prepared from ox brain (Astrup, to be 
published later) but without intravascular coagulation (which may 
be due to a too weak preparation and its origin from a foreign 
species). 

In none of our cases have we investigated the prothrombin an 
fibrinogen content of the blood during the treatment, but the anti 
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thrombin content has been measured and shown to be of interest 
an the study of thrombosis [Volkett (1943)]. 

A few investigations concerning the use of thrombin as a hemo- 
static agent have been published by Crut and the Iowa-authors 
(1. c.). Ain extensive investigation on the possibility of using our 
• thrombin in this manner has now been made recently by Selso 
<1943) with promising results. As a supplement to his investiga- 
tions our results are published in order to obtain a more thorough 
knowledge of the action of these substances in vivo, and to point 
■out the very dangerous properties of potent preparations, which 
means that they must be handled with caution. 


Summary . 

Potent thrombin solutions give intravascular clotting just as 
easily as do thrombokinase solutions. This property is investigated 
and discussed in the light of earlier and recent experiments. Only 
by intracardial injection it is possible to administer potent solu- 
tions of these substances in the blood stream with any degree of 
safety. 

This work was aided by grants from »Damnarks lekniske Hoj- 
skoles Fond for teknisk Kcmi» and from »Lovens kemiske Fabriks 
Legat til Minde om Apotekcr August Kongsted». 
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Ails der Medizinisclien Abteilung des Inselspitals Bern: 
Prof. A. Schiipbach. 


Hyperkalzaemie und Organverkalkungen 
bei Boeckscher Krankheit. 

Von 

A. SCHl)PBACH und M. WERNLY. 

(Bci der Rcdaktion am 27. Mai 1913 cingcgangcn). 


Wir berichten im folgcndcn liber cine cigenartige Slorung des 
Mineralstoffwechsels bci Boeckscher Krankheit, die wir in einem 
relativ kleincn Material dreimal beobachten konnlen. Analoge 
Feststellungen sind'bisher nur von Harrell und Fisher und von 
v. Creveld mitgeteilt wordcn. Obcr die ophlhalmologischen Vcr- 
haltnisse bei Fall 1 und 3 der bier wiedcrgegebenen Kasuistik hat 
Dr. Haldimann aus der Berner Augenklinik (Prof. Goldmann) an 
anclerer Stelle berichtet. 

Bestimmt bandelt cs sich bei dieser Stoning des Mineralstoff- 
wechsels im Verlaufe des Morbus Boeck um kcincn rcgehnassigen, 
sondcrn um einen scltencn Befund. Nach der Demonstration zweier 
unserer Falle an der Tagung der Schwcizerischcn Gesellschaft fur 
innere Medizin durch Schiipbach ist an verschiedenen Kliniken cine 
Nachprufung erfolgt, die bisher keine positiven Rcsultate mehr 
ergeben hat. Trotzdcm mochten wir nach den gleichsinnigen Publi- 
kationen von Harrell und Fislier sowie V. Creveld ein zufalliges 
Zusammentreffen ablehnen. 1 


1 Es bestcht die Aussicht, wcilcre Falle von Hyperkalzaemie bci Morbus 
Boeck zu erfassen, w«m bci alien Bocck-Krankcn der selir cinfach auszufilh- 
rG ^ u ^ ov hch-Test (cit; bei Albright) auf Hypcrkalziuric periodisch durcli- 
geftinrt und bei positivem Ausfall die Beslimmung des Blutkalziumspiegcls 
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A.-SCHUPBACH und M. YVERNLY. 

Es liegt nicht in unserer Absicht, im Rahmen dieser Mitteilung 
die Atiologie der Boeckschen Krankheit im allgemeinen zu eror- 
tern. Nach der in den letzten Jahren, besonders auch im deutschen 
Schrifttum am haufigsten vertretenen Auffassung handelt es sich 
dabei um eine eigenartige Form der Tuberkulose mit gutartigem 
Verlauf und meist negativer Tuberkulinreaktion. Wir mochten aber 
an dieser Stelle auch auf die nicht unbetrachtlichen Schwiengkei- 
ten aufmerksam machen, die dieser Auffassung entgegenstehen. 
Beziiglich aller Einzelheiten sei auf die zusammenfassende Darstel- 
lung Pautriers, eines ausgezeichneten Kenners dieses Gebietes, 
Verwiesen. 

1) Hans H., geb. J904, ein leicht debiler Bauernknecht, War bis zum 
Beginn seines jetzigen Leidens stets gesun d. Dieses setzte im Jabr 1934 
schleicliend mit Miidigkeit und Durst, Husten, Stechen auf der Brust, 
leichter Dyspnoe und subfebriler Temperatur ein. Unsere erste Unter- 
suchung ergab drei Monate spater bei dem mittelgrossen asthenischen 
Mann multiple Driisenschwellungen, eine leicht vergrosserte derbe Leber und 
einen grossen, bis zum Darmbeinkamm reichenden , derben und hockrigen 
Milztumor. Daneben zeigte die Rontgenaufnahme des Thorax eine frisclie 
miliare Aussaat in alien Lungenfeldern und einen verkalkten Primarhomplex 
links. Trotz dieses scheinbar sehr ernsten Befundes fiihlte sicli der Patient 
nie ernstlich krank, und es erfolgte eine so weitgehende Besserung des AII- 
gemeinzustandes, dass er nach 10 Wochen unter der Diagnose einer bcnignen 
Miliartuberkulose ( Granulie froide) nach Hause entlassen werden konnte. 
Dort arbeitet er seither, von kurzen Unterbriichen abgesehen, bei kaum 
gestorter Gesundheit auf dem kleinen Landwesen seiner Eltern. Durch 
vielfache periodische Nachuntersuchungen bot sich uns Gelegenheit, den 
Krankheitsverlauf bis zum heutigen Tage, also wahrend 9 Jahren, zu 
beobachten. 

Zahlreiche Spulumuntersuchungen auj Tb-Bazillen ergaben im direkten 
Ausstrich, in der Kultur sowie im Tierversuch stets negativen Befund. Auch 

angesclilossen wiirde. Das Sulkovitch-Reagens (Oxalsaure 2.5, Ammonium- 
oxalat 2.5, Acid. acct. glac, 5 cm 8 , Aq. dost, ad 150 cm 3 ) Yard zu gleichen Teilen 
dem Urin beigefiigt. Bei normaler Kalziurie entsteht nach einigen Minuten eine 
leichte Opaieszenz, bei Hyperlcalziurie eine milchige Trtibung, bei abnorm nieu- 
riger Kalkausscheidung bleibt das Gemisch vollstandigklar. Nach Sulkovitcb, 
der diese Probe fur seine unter AT 10-Behandlung stehenden Tetaniekran- 
ken zur standigen Selbstleontrolle ausgearbeitet hat, kann aus dem Verba ten 
der Kalziurie praktisch weitgehcnd auf den Blutkalkspiegel geschlossen wer- 
den. Opaieszenz wiirde demnach normalen Blutkalkwert, milchige Iru uug 
Hyperkalzaemie und fehlender Niederschlag Hypokalzaemie bedeuten. ° ra “ 8 ' 
zusetzen ist hierbei allerdings eine in Bezug auf den - Kalkgehalt norma c 
nahrung, da abnorm hohe Kalkzufuhr (medikamentos oder z. B. auch bei Genu i 
grosserer Milchquantitaten) an sich Hyperlcalziurie przeugen kann, und 
gekehrt bei sehr kalkarmer Diat die Kalziurie auf abnorm iuedri 0 e \ 
absinken kann. 
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die Tubcrladinprobe nacli Mantoux blieb daucrnd uegaliv bis zu cmer 
Verdiinnung von 1:1000; 1939 wurdcn noch hohere konzentrationen 
intrakutan verabfolgl und reaklionslos ertragcn bis zu ciner Dosis von 


0.1 cm 3 ATK 1: 10. _ , , 

Blutbcfundc: Normale Leukozytenzahl, zeitweisc Iseigung zu Leukope- 
nie, daucrnd ausgesprocliene Monozytose von 11.5 bis 23.5 % (Durchschmtt 
aus 14 Blutstaien 19.7 %) und Eosinophilic von 3—10.5 % (DurchschmU 
5.75 %). I-Igb. und Erylhrozylen ohnc nenncnswcrte Vcriinderung. Wali 
und zugehorigc Erganzungsreaktioncn ncgativ. _ 

September 1934 Exzision ciner axillarcn Lymphdriise. Histologisclier 
Bericht (Prof. Wegelin): Lymphatischcs Gewebe nur noch sparlich vor- 
handcn, grosslenleils crsctzt durch vide dichl stehende kleine Epitheloid- 
zellknotchen mil zahlreichen Langhansschen Ricsenzellen. Stroma verinebrt, 
hyalin, hie und da mil Verkalkungen. lift Bindegewebe und in der Inlima 
der Venen des Hilus ebenfalls Tuborkel. Diagnose: Tuberkulose ciner axil- 
liiren Lymplidruse (korniges Lymphom). 

Von Beginn an bestand fcrner eine eigenliimlichc Augcncrhrankung 
(vgl. Ilaldimann): Ivnotchon in Konjunkliva, Iris und Chorioidea, 
ungewohnlichc, mil dichler Trubung einhergehende »Keratitis» (Ver- 
kalkung). Abrasio der ICornea: Verkalkung der Bowmanschen Membran. 
Probeexzision aus der Konjunkliva: das Gewebesttick ist von ge- 
schichtetem, unverhorntem Platlenepithel bedeckt; darunter lockeres, 
zellarmes Bindegewebe, infiltriert mil einigen Lymphozyten; fcrner Blut 
und hyalines Fibrin. Im Epilhel und im Bindegewebe einzelne Ver- 
kalkungen. An einer Stelle unter dem Epilhel einige z. T verkiisle 
Epithcloidzellknolchen mil Langhansschen Riesenzellen. Diagnose: 
Tuberkulose der Konjunktiva (Prof. Wegelin). Spater ebenfalls durch die 
Augenklinik ausgeftihrle Probeexzisionen der Konjunkliva ergaben im 
wesentlichen das gleiche Bild. Bin Unterscbied war aber insofern festzu- 
slellen, als nunmehr in den Epilheloidzellknotchen jede Spur von Yerkii- 
sung fchlle und anderseits die Verkalkungen noch ausgedehnler waren als 
1934. 


Im Jahre t937 wurde die Diagnose, die bisher auf atypischc, auffallend 
gutartig verlaufende Tuberkulose mil miliarem Scliub gelaulet halle, einer 
Revision unlerzogen. Die dauernde Negafivilal der Tuberkulinprobe, das 
weitgehende Fehlen von Verkiisung im histologisclien Bild des Lymph- 
drtisen- und Bindehautgewebes, die Gutarligkcit des gesamlen Prozcsses, 
der Blulbefund (Monozytose), vor allem aber die so typisebe Kombinalion 
krankhafter Erscheinungen an Lungcn, Lymphdriisen, Milz, Leber und 
verschiedenen Geweben des Auges veranlassle uns, mit Bestimmtheit 
einen Morbus Boeck von rein viszeralem Typus anzunehmen. 

Unser besonderes fnteresse hatte ferner eine ebenfalls soil 1934 bestc- 
bende Nierensidrung erweekt, die nach Art und Verlauf durch die nach- 
folgende Tabelle gekennzeichnet wird. 

Es bestanden demnach seit Beginn eine ausgesprocliene Hyposthenuric, 
erne leichto Polyurie, daneben eine anfangs betrachtlichc, spater elwas 
zurucktretende Retention harnpflichliger Substonzon im Blut. Der Blut- 
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druck war mit Ausnahme ciner noch zu besprechcndcn initiolen Erhohnng 
stets normal odor nur sehr wenig erhoht. Andere Zeichen kardiovaskularer 
Storung ncphritischcr Art wurdcn jedoch immer vermisst: Her?, radiolo- 
gisch normal gross; Fundus oculi, so weit boi dor vorhandenen Horn- 
hauUriibung cine Bcurteilung moglich war, olme hyperlonische Oder 
nepbritiscbe Verimderungen. Oedem bestnnd wiihrend der ganzen 
Beobachtungszeit nic. Auffallige Trockenbeit der Haul bei vollkommen 
fcblender Schweissekretion. 

Urin: leicble Albuminuric Wabrend der ganzen Beobachtungszeit 
(Spuren bis 0.3 % nacb Esbacb). Im Sediment anfangs massig viel (10 bis 
20 im Gesichlsfcld), spater nur noch vereinzelt Erythrozyten. Seit 1936 
in zablreicben Urinproben selir viele Oxalatkristalle. Annabme einer anbv- 
pertoniscben cbronisclien Nephritis. 

1938 afebrile scbr schmerzhaffo trockcnc Plcuriiis rccbls, nachdcm aucli 
frtiber scbon mcbrfacb pleuritisches Reiben feslgeslelll Worden war. 

Im Jahre 1939 Wurde erstmals eine Beslimmung des Scrum- Kalziums 
ausgefuhrt und dabei der stark erliohte Wert con 1C. 3 mg % festgestellt; 
Phosphor 4.3 mg %. 

Damit war fur die eigenlumlichen Ycrkalhtngsvorgangc im Auge eine 
gewisse Erkliirung gebracht. Leicbter verstandlieb wurde ferner die aus- 
sergewdhnliche Unwandlung dcs radiologischcn Lungcnbcfundes , bei dem 
sich die nrspriinglicb aus miliaren Fleckschallen zusammengesetzte 
Aussaal im Verlauf der Jahre zu einem ausserl feinkornig granulierten 
Bilde enlwickelt batle, das wir als miliarc Kahinosc ansprechen, 

Weitere mit dieser Mincralstoffwechselstorung in Zusammenhang 
stebende Organ veriindeningen konnten am Shclct festgestellt werden. Die- 
ses zeigle eine in ihrer Art sehr ungewobnlicbe, mit Khlkverinchrung ein- 
hergehende Storung des Knochcnbaues. Scbon in fruhern Rontgenauf- 
nahmen,die zum ZWecko des eventuellen Naclnveiscs einer Junglingschen 
Ostitis angefertigl Worden waren, hatte man ahnliche, damals noch Weni- 
ger stark ausgepragte Veriindeningen bemerkt. In den Aufnahmen vom 


Jahre 1940 fand sich in alien Skeletteilen, vorziiglich aber in Fuss- und 
Handwurzelknochen, scbr deutlich jcdocli auch im Bereich der HiiflgeJenke 
und der Wirbel eine wolkig angeordnete bochgradige Vermebrung der 
schattengebendcn Substanz. Alle Rnochen erschienen auf diese Weise 


sehr stark verdiebtet, die Fenmrkdpfe z. B.nabezu opak. Da essichbci den 
beschriebenen Veriinderungcn vor allem urn eine Abweichung der Knochen- 
struklur handelt, eignen sie sich schlecht zur bildhaften Wiedergabe, die 
deshalb unterbleibt. Veranderungen im Sinne der Junglingschen Ostitis 
cystica wurden wiihrend der ganzen Beobachtungszeit vermisst. Drei in 
der ophlhalmologischen Bearbeitung des Falles (C. I-Ialdimann) und anfiing- 
bch auch von uns in .diesem Sinne gedeutete Aufhellungen eines Meta- 
karpale erwiesen sich spater als Projektion einer unregelmassig verkalkten 
Hautnarbe auf den darunter liegenden Knochen. Eine im Jahr 1942 am 
der Tibia im Bereich des ICniegelenkes ausgefulirte Probaoxzision ergab in- 
f^lge Klembeit des Knochenstiickes keirien verwertbaren histologisclien 
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Iris unci Chorioidea, Vcrkalkungen in Ivornca unci Konjunkliva. 
Wahrend der bis heute 8 Jabre umfassenden Beobachtungszeit ver- 
lief das Leiden chroniscb und ohne wcscntliclie Stoning dcs All- 
gemeinbefindens. Die Diagnose glanbcn wir mil Bcstimmthcit auf 
Morbus Boeck vom rein viszeralen Typus stcllen zu diirfen, und 
zwar auf Grund der ausserordentlichen Gutartigkeit dcs Vcrlaufcs, 
des histologisclien Biopsieergebnisses an Lymphdriisen- und 
Bindehaulgewebe (Epitheloidzellknotchcn olme wcsentlichc Ver- 
kasung), des dauernden Fehlens von Ib-Bazillcn im Sputum, dci 
negativen Tuberkulinproben bis zu einer Ivonzentration von 0.1 
cm 3 ATIv 1: 10 intralcutan, der Blutmonozytose sowie der typischcn 
Kombination krankh after Erschcinungen an Lungen, Pleura, 
Lymphdriisen, Milz, Leber und verschiedenen Gcweben des 
Auges. 

Im Jalire 1939 ergab cine erslmalige Bcslimmung dcs Blut- 
kalziumspiegcls einen Wert von 16.3 mg %; PhospJior 4.3 mg %. 
Damit war cine allgemeine Stoning des Mineralstoffwcchscls auf- 
gedeckt, welche bis zu einem gcwissen Grad die Verkalkungsvor- 
gange an Kornca und Konjunktiva sowie im histologisclien Bild der 
Lymplidriise, ferner auch die eigcntumlichc, iiusserst feinkornige 
Unvwandlung des miliaren Lungenbildes (miliarc Kalzinosc) zu 
erklaren vermoclite. Als weitere, in diesen Ralimcn gehorcnde 
Organverkalkung fand sich an den Nicren und der stark ver- 
grosserten Milz einc bochstwahrscheinlicli auf Kalkcinlagcrung 
beruhende, diffus vcrmehrtc Schattengebung im Rontgenbild. Einc 
analoge Verandcrung kann auch fur die Magenschleimhaut ange- 
nommen werden, die in der Leeraufnahmc dcs Abdomens sehr 
deutlich in ihrer Langsfaltung erkennbar ist. Ausgedchnte patho- 
logische Kalkablagerungen fanden sich ferner radiologisch in den 
Aiteiicn fast jeden Kalibers sowie im pcriarlikularen Bindegcwcbc 
und direkt sichtbar in beiden Trommelfcllen. Sehr ausgcsprochcne 
Vcranderungen lagen scliliesslich im ganzen Skelet vor: wolkig 
angeordnete, z. T. sehr liochgradigc Vermehrung der schattcnge- 
benden Substanz. 

Seit Beginn der Erkrankung bestelit ferner cine sehr chronisch 
verlaufende ausgcsprochcne Nicrcninsuffizienz. Der Blutdruck 
war anfanglich deutlich, spater aber nur noch geringfugin erhoht 
(Kalk-Schrumpfniere). 
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2). Karl H., geb. 1916, ein friiher stets gesunder Mann, erkrankte erst ' 
mals im Jahre 1936 mit leichtem Fieber und Husten. Da die Thoraxdurcli 
leuchtung eine betrachtlich e-Sclwellung der Hilusdriiscn ergab, erfolgte 
zunachst — in der Annahme, dass es sich um eine aktive Hiiusdriisenluber- 
kulose handle — die Yerlegung in ein Lungensanatorium. Bei kanm ge- 
stortem Allgemeinbefinden blieb dort der Befund vorerst konstant. Ein 
Jahr spater EinWeisung auf unsere Spitalabteilung zum Zwecke der Begut- 
acbtung. Die jetzt erhobenen Befunde veranlassten uns, von der bisherigen 
Auffassung des Krankheitsbildes abzuriicken und eine Boecksche Krank- 
heit anzunehmen: einmal Waren mit der Annahme einer aktiven Tuber- 
kulose der ausserst gutartige Verlauf sowie das fast vollstiindige Fehlen von 
Fieber nur schwer vereinbar; anderseits sprach gegen eine solche Annahme 
auch der zuerst negative; spater nur bei 1: 1000 positive Ausfall der intra- 
kulanen Tuberkulinprobe. Entscheidend war aber neben dem Blutbefund 
(6500 Leukozyten mit 12.5 % Monozyten) vor allem das Ergebnis der 
Probeexzision einer kubitalen Lymphdriiso: das DriisengeWebe war fast 
vollstandig ersetzt durch zahlreiche, ziemlich scharf abgegrenzte, selten 
wenig verkaste Epitheloidzelltuberkel mit Lymphozyten und Langhans- 
schen Riesenzellen. Diagnose: Lymplidriisentuberkulose (korniges Lym- 
phom),‘ Prof. Wegelin. 

Die Diagnose eines Morbus Boeek wurde durch den weitern Verlauf 
der Affeklion in vollem Umfange bestatigt. Exzision einer okzipitalen 
Lymphdriisc im folgenden Jahr: Epitheloidzelltuberkel mit Langhanssclien 
Riesenzellen, im Zentrum der ICnotchen konjunktivales Hyalin. Unter- 
suchung auf Tb-Bazillen (inkl. Tierversuch) vollkommen negativ. 1939 
Feststellung eines den Rippenbogen um 1 cm iiberragenden Milztumor's. 
Im gleiclien Jahre trat ferner an der Stirn cine charakteristische Hautlaesion 
auf: 1 cm grosse, gelbrote Effloreszenz, aus einer deutlich eingefallenen, 
etwas abgeblassten zentralen Narbe bestehend, an die sich nach oben und 
unten halbmondformige, toils mit squamosen Auflagerungen bedeckte 
Schwellungen anscliliessen. Bei Glasdruck deutlich die gelbbraune Eigen- 
farbe des Infiltrates erkennbar. Dermatologische Diagnose (Prof. Naegeli, 
Bern): Annulare Form eines Boeckschen Sarkoids (spater durch Probe- 
exzision bestatigt). 1940 Wurde von der Halsklinik (Prof. Liischer) an der 
Schleimhaut des Nasenseptums und der untern Muschcl links eine leicht liock- 
rige, histologisch charakteristische Boecklasion festgestellt. Auch hier 
konnten weder im histologischen Praeparal, noch durch einen bis lieute 
iiber zwei Passagen (auch histologisch) verfolgten MeersclnVeinchenversuc i 
T b-Bazillen nachgewiesen werden. 

Knochensystem: Ausserlich hatte man schon im Jahre 1937 anbeiden 
Zeigefingern eine auffallige, an Spina ventosa erinnernde Schwel ung e ^ 
merkt. Der radiologische Befund War aber damals noch negati\. a je 
doch die Weichteilveranderungen langsam, aber stetig an Aus e 
zunahmen, wurden in der Folge mehrfach Kontrollrontge i er 
Hande und der Fiisse angefertigt, die erstmals im Juni 193S im er 
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dcr auffalligsten Weichteilsclnvellung an ciner Zeigefingergrund phalange 
mehrere unregelmassige Aufhcllungcn erkcnnen liessen. Aus diesen Auf- 
helhmgen entwickeHe sicli im Yerlauf von 1 */ 2 Jahren das typisch zystische 
Bild der Jitnglingschcn Ostitis, und im weitern Yerlauf kam es zur Aus- 
bildung onaloger Veranderungen an zahlreichen Slellen des Hand- nnd 
Fnsskeletes. 

Eine Serum- Kahiumbcsiimminig im Zeitpunkt der Enlwicklung dicser 
ICnochenverandcrungcn ergab den Wert von 13.4 mg %. Gleichzeitig liess 
sich im EICG die fur das Vorliegen ciner Hvperkalzaemie charakleristische 
Verkiirzung der QT-Streckc nachweisen (0.32 Sekunden bei einer Frequenz 
von CSanslalt 0.34 — 0.4 Sekunden naeh der Tabelle von I-Iolzmann und 
Hegglin). 4 Monate spiiter Serum-Kalzium 14.8 mg %, Phosphor 3.85 
mg %, Plasmaphosphatase 3.7 Bodansky-Einheilcn (normal). ICalzium- 
ausseheidung im Urin normal (siehe Tabelle 2). Eine nachlragliche Priifung 
vcrschiedener EICG vom Jahre 1937 zeigte normale Werle der QT-Slrecke. 
Es dtirfte demnach damals (vor dem Auflreten der ICnochenveranderun- 
gen?) ein normaler Kalziumspiegel vorgelegen haben. 

Fur das Bestchen einer Niereninsuffizienz fand sich bei dem Kranken 
nie ein Anhalt (spez. Ge\V. einzelner Morgenurinportionen bis 1029b Albu- 
men negativ, im Sediment mehrfach viele Oxalatkristalle, sons! koine 
Formelemente. Blutdruck 115 — 130/75 — 95. 

Epikrisc . 25-jahriger, friiher gesunder Mann. Nach kurz dau- 
ernder fieberhafter Erkrankung trill hier in 20. Altersjahr ein Ins 
heute schleichend vcrlaufendcs Leiden auf, das vorerst zu einer gene- 
ralisierten, besonders am Lungenhilus eindrucldichen Lymph- 
driisenschwellung fuhrt. Spiiter traten noch hinzu: ein palpablcr 
Milztumor; eine solitare annulare Hauteffloreszenz an der Stirn; eine 
hockrige, umschriebcne Sclnvellung iin Bereiche der Nasenschleim- 
Iiaut sowie multiple Weicliteilschwellungen an Fingern und Zehen 
nach Art der Spina ventosa; ebendort, jedocn erst wesenliich spiiter 
naclnveisbar, zystische Aufliellungen des Knochens. Die Diagnose 
des Morbus Boeck wird durch den bioptiseben Befund an zwei 
Lymphdriisen sowie an den Lasionen der Stirnliaut und Nasen- 
schleimhaut, durch die im bioptiseben Material stets negativ ver- 
laufenen Untersuchungen auf Tb-Bazillen und schliesslich durch 
das Fehlen und spater nur bei 1: 1000 schwach positive Ausfallen 
der Tuberkulinreaktion sicbergestellt. 

Mehrfache Bestimmungen des Serum-Kalziumspicgels ergaben 
eine deutliche Hyperkalzaemie von maximal 14.3 mg- % mit QT-Vcr- 
kurzung im EKG. Andere Storungen des Mineralstoffwechsels nicht 
naclnveisbar. Ebenso nie Zeichen von Niereninsuffizienz. 

23 — Acta meet, scandinao. Vol. CXV. 
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3) Alfred R., geb. ion. Diese weitere Beobachtung von Boeckscher 
Krankheit mit Hyperkalzaemie verdanken wir der medizinischen KJinik 
Bern (Prof. W. Frei). Bei dem 29-jahrigen auf Tuberkulin stets negativ 
reagierenden Manne besleht neben einer ausgesprochenen Hilusvergros- 
serung eine kleinfleckige Verschattung der Lungenfelder, ein Milzlurnor 
und eine kleinknotige IConjunkfivitis (Probeexzision: subepitheliale Ver- 
kalkung und hyaline Degeneration) Spater fanden sich auch sehr diskrete 
subepitheliale Verkalkungen in .peripheren Partien der Hornhaut (siehe 
auch Arbeit Haldimann). Keine Zeichen der Jungiingschen Ostitis, eben- 
soWenig Zeichen der Niereninsuffizienz (spez. Gew. der Tagesurinmenge 
bis 1025, im Blut Harnstoff-N 21 mg %, Rest-N 26 mg %; Blutdrnck 
110/60 bis 130/70. Urin: Albumen +, Sediment bei sehr zahlreichen Un-' 
tersuchungen mehrfach Oxalatkristalle enlha.ltend). Serumkalziumwert 
13.6 mg %, Phosphor 6.8 mg %. 

Epikrise . Morbus Bocck mit Sclnvellung der Hilusdriisen und 
kleinfleckiger Aussaat in die Lungenfelder bei einem 29-jahrigen 
Mann. Tuberkulinproben negativ. Palpabler Milztumor. Klein- 
knotige Konjunktivitis (subepitheliale Verkalkung und hyaline 
Degeneration) und subepitheliale Verkalkung peripherer Horn- 
hautpartien. Hyperkalzaemie von 13.6 mg %. 

Besprechung der Befunde. 

Fur alle drei Beobachtungen diirfte die Diagnose der Boeck- 
sclien Krankheit feststehen. Ein typisches Ergriffensein der Haut 
liegt zwar nur bei einem der drei Falle vor. Doch darf diese Tat- 
sache heute, wo wir den Morbus Boeck als generalisierten Krank- 
lieitsprozess mit von Fall zu Fall wechselnder Organlokalisation 
kennen, niebt welter verwundern. Von Interesse ist aber gerade 
in dieser Beziehung unsere zweite Beobachtung. Die schon im 
Jahre 1937 trotz feblender Hautveranderungen auf Morbus Boeck 
lautende Diagnose wurde bier zwei Jahre spater durch das Auf- 
treten einer typischen solitaren Hauteffloreszenz bestatigt. Da- 
mit war ein weiteresmal erwiesen, dass eine rein viszerale Form 
des Morbus Boeck tatsachlicb existiert. 

In der nachfolgenden Tabelle sind die Werte des Kalk- und 
Phosphor sloffwechsels unserer drei Falle zusammengestellt. Als 
einzige konstante Abweichung finden wir eine Hyperkalzaemie. 
Kalziurie und Blutpliosphorspiegel weisen nur geringfxigige oder 
inkonstante Abweichungen auf. Blutphosphatase normal (Fall 
1 und 2). 
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Tab. 2. 


Datum. 
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3.85 
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Von hesonderem Inlevesse siml nun nher die Vevamlerungen des 
Kalkhausiiall.es im G ewe he. Am eindriickliehslen sind in dieser 
Boziehung die Bcfumle des ersten Fades. Xehon eiuer oigenarligon 
mil Kaikvcrmelmmg einhergehenden, ini Rbntgenbild wolkig 
angeordnelcn Stoning des Knoebenbaues fintlen wir liier nbnonne 
Knlkablagerungon in den verschiedenslen Organon, so in den 
Niercn, in der Milz, in der Jragenscbloiinhaut, in den Lymplidriisen. 
in Konjunkliva und Kornea. in den Lungcn, im arleriollen System 
und im periarlikularen Gewehe. Analogo Verkalkungen linden sieli 
l>ei Pall 3 in Konjunkliva und Kornea und geringfiigige Verkal- 
kungen in den Lymplidriisen hoi alien drei Fiillen. 

Hir all diese VerkaJIumgsprozesse stelll sieli nun die Fra go, oh 


wir es bier mil cchlcn Kaikmclaslascn im Sinnc Virchows (Kalk- 
ablagenmg im gesunden Gewehe) odor uni rein dystrophischc Vcr- 
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kalkimgm (Kalkablagerung im kranken Gewebe) zu tun haben 
Eine generelle Entscheidungistfiir unsere Falle nicht moglicb, da 
bier je nach Lokalisation der eine Oder der andere Verkalkun^svor- 
gang in Betracht fallt. Yon der Milz z. B., deren Kalkgehalt dem 
Rontgenbild zufolge erheblich vermehrt ist, kann mit Bestimmt- 
heit ausgesagt werden, dass es sich um ein in seiner ganzen Aus- 
dehnung krankbaft verandertes Organ (Boeckherde), somit um eine 
dystrophiscbe Verkalkung handelt. Vom arteriellen System ande- 
rerseits, das der Sitz schwerster generalisierter Verkalkungprozesse 
ist, kdnnen wir mit Sicherheit annehmen, dass nicht eine genera- 
lisierte Verkalkung Boecksclren Gewebes vorliegt, da ein so aus- 
gedehntes Ergriffensein des Gefassystems durch Boecksche Lasionen 
nicht m Frage kommen kann. Es wiirde sich demnach hier um echle 
Kalknretastasen handeln. 

Die Frage metastatische oder dystrophische Verkalkung darf 
demnach fur unsere Falle nicht in Form einer Alternative gestellt 
werden, da beide Prozesse nebeneinander vorkommen. 

Als rein dystrophische Verkalkung betrachten wir die Kalk- 
ablagerung in der Milz , in den Lymphdriisen, in der Kohjunkliva 
und mit grosser Wahrscheinlichkeit auch in den Lungen. Die 
Lunge ist zwar schon sehr lange als bevorzugtes Kalkmetastasen- 
organ bekannt. Doch ist in unserem ersten Fall, um den es sich hier 
handelt, der allmahliche t)bergang von der initialen, durch Boeck- 
lasionen bedingten weichfleckigen Aussaat in das Bild der miliaren 
Kalzinose zu deutlich verfolgbar, als dass eine prinzipielle Tren- 
nung von Boeckscher Aussaat und nachheriger Verkalkung ange- 
zeigt ware. 

Fur die Verkalkungen der Kornea scheint eine endgiiltige Stel- 
lungnahme noch nicht moglich zu sein. Haldimann neigt nach kri- 
tischer Wiirdigung der Literatur eher dazu, einen Prozess echter 
Kalkmetastasenbildung anzunehmen. 

Echt metastatische Verkalkung diirfte ferner in der Magcn- 
schleimhaut, im arieriellen System und im periartikularen Gcwchc 
vorliegen. 

Einer besondern Besprechung bedarf das Yerhalten der 
Niere. Auch sie gilt, wie die Lunge, als ausgesprochenes Kalk 
metastasenorgan. Die klassische Kalkmetastasenniere, wie %ir 
sie vom primaren Hyperparathyreoidismus her kennen (A 
brightsche Schule, Anderson, Wernly), ist radiologisch durch herd 
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formig fleckige, in dcr Anordnung oft den Markpyramiden ent- 
sprechcnde Vcrschattungen gekcnnzcichncl. In unscrcm Fall 1 
haben wir es aber mit eincr vorwiegcnd diffuscn Verschattung zu 
tun. Es stellt sich demnach die Frage, ob nicbt auch bier, wie in 
der Lunge, cine sekundare Verkalkung im Niercngewebe zeistreutcr 
Boccklasionen vorlicgt. Boecksche Erkrankung der Nieren ist bisher 
klinisch verschicdentlich angcnominen worden (Salvesen, Diessler 
u, a.); pathologisch-anatomischc Befunde liegen jcdoch nur in sehr 
geringer Zahl vor, und bei diesen Beobachtungen handcll es sicli 
eher um knotenformig umschriebene Nierenlasioncn (Spencer und 
Warren, Hollister and Harrell). Eine difruse Aussaal Boeckscher 
Hcrdc im Nicrenparenchym isL unseres Wisscns bisher nur zweimal 
bcschricbcn worden. Im Fallc Chanials mit typisclicr Bocckliision 
der Haul und der Lungen zcigle die Obduklion eine miliare, sehr 
dicliie knoichcnformigc Infiltration beider Nieren durch Bocck- 
Herde. Ahnliclie Vcrhallnissc linden sich im Falle Stahclins wiedcr. 
Klinisch war in beiden Fallen dcutliche Albuminuric und mikro- 
skopischc Haemalurie, bei Chanial ausserdem leichte Azolacmic 
feslgestellt worden. Diese zwei Beobachtungen konnen nun zwang- 
los mit unserem cvslcn Fall in Bexichung gebraehl werden. Die 
von uns gicichzcitig mit dem Aufgehen dcr miliaren Boeck-Aussaal 
in den Lungen beobachtetc initialc Haemalurie und Hypertonic 
durften mil der Aussaal in die Nieren zusammenfallen. Die an- 
schlicssend einsetzende Nicrcninsuffizicnz isl als Ausdruck ciner 
ausgedehnten Zerslorung des Niercnparenchyms mil sekundarcr 
Schrumpfung des Organes zu deulen. Und schliesslich hat offenbar 
die Verkalkung der Boeckscben Lasioncn zum radiologischen Bilde 
der diffuscn KalKvermehrung gcffihrl. Wir glauben demnach, dass 
die Nierenaffektion unseres Fallcs 1 mit grosser Wahrscheinlichkeit 
cincm mit sekundarcr Verkalkung einbergehenden Nieren-Boeck 
entsprichl. 

Ob auch fur die Knochcnaffcklion eine analoge Dculung (diffuse 
Aussaal Boeckscher Hcrdc ins Knocbenmark und sekundare Ver- 
kalkung) zulassig ist, kann fiir unsern Fall wohl kaum mit Sicher- 
heit cntschicden werden. Eine bioplische Untcreuchung konnlc 
infolge Kleinheit des Knochcnsliickes keinc Entsehcidung bringen. 
Immerhin isl diese Moglicbkeit nacli den Befunden dcr Sternal- 
punktion (Dressier) und nach unsern heutigen Ivenntnissen fiber 
die Ausdehnung und fiber das Wescn der Jfinglingschcn Ostitis 
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niclit oline weiteres von der Hand zu weisen. Fur eine solche An- 
nalime wiirde u. a. auch die Tatsache sprechen, dass bei diesem 
Fall kleinknotige Dissemination auch in andere Organe stattgefun- 
den hat (Lungcn, Milz, Lymphdriisen; Nieren (?)]. 


Literatur. 

Ahnliche Storungen des M'ineralhaushaltes bei Roeckscher 
Krankheit sind in der Literatur bisher zweimal beschrieben, 1939 
durcli Harrell und Fisher und 1941 durch v. Creveld. Daneben wird 
neuerdings auch von ophthalmologiscber Seitc iiber Hornhautver- 
kalkungen beim Morbus Boeck bericlitet (Seefelder, Vogt; Haldi- 
mann in seiner Bearbeitung unseres ersten und dritten Falles). 

Harrell und Fisher fanden bei 10 Fallen von Boeckscher Krank- 
heit, deren Blutkalkwerte sie z. T. iiber langere Zeit verfolgten, 
sechsmal cine eindeutige lityperkalzaemie. Auffallig sind auch 
bier, wie bei unsern eigcnen Beobachtungen, die betrachtlichen 
Sclrwankungen dcr Kalziumwerte teils in grosseren Zeitraumen, teils 
aber auch schon im Verlauf von 2 Tagen (14.2 und 13.0; 14.1 und 
14.8 mg % jc im Abstand von zwei Tagen). Der Blutphosphor- 
spiegel zeigte keine eindeutigen Abweichungen von der Norm, 
wahrend die angegebenen Phosphatasewerte nach Ansicht der Au- 
toren als leicht crhoht zu betrachten sind. Patliologische Gewcbs- 
verkalkungen, insbesondere auch Verkalkungen des Nierenparen- 
chyms oder Nierensteine, nach denen gesuclit wurde, konnten 
nicht festgestellt werdcn. 

Analoge Verhaltnisse der Blutwerte finden sich in 5 unter 6 
Fallen v. Crevelds. Auch hier sind bedeutende zeitliche .Sclnvan- 
kungen des Kalziumspiegels zu verzeichnen. Von besonderem 
Interesse ist das in dieser Arbeit zweimal erwahnte Vorkommen von 
Nierensteinen: bei Fall 1, einem 14-jahrigen Madchen mit leichter 
Hyperlcalziurie, Osteoporose und einem operativ nachgewiesenen 
Oxalatstein, bei Fall 4 mit radiologisch gesicherter Nephiolithiasis. 
In einem Weiteren Fall derselben Arbeit werden periartikulare Ver- 
kalkungen verzeichnet, die, soweit aus der Abbildung ersichtlich, 
mit denjenigen unserer ersten Beobachtung ubereinstimmen. Ein 
wesentlicher Unterschied der zwei Fallc liegt jedoch darin, dass bei 
dem betreffenden Falle v. Crevelds gleichzeitig Osteoporose, in 
unserem Fall aber eine Ivalkvermchrung des Slccletes vorliegt. 
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Tab^ 3. 




Phosphor mg % 

Phosphatase 


Kalzium mg % 

Bod. E. 

Harrell und Fisher 




Fall 2 (1930) 

Fall 3 (1930—38).. 

11.1 

9.0; 14.2; 13.0; 14.2 

3.8 

3.7; 3-7; 3.0; 3.0 

5.7; 8.5; 6.7 

Fall 4 (1937—38).. 

12.8; 10.7 

3.6; 2.5. 

4.9 

4.4 

Fall 7 (193S— 39) . . 

9.1; 11-2 

3.0; 3.3 

Fall S (1938) 

14.1; 14.8 

3.7; 3.6 

7 4 

Fall 10 (1939) 

12.6; 12.G 

4.5 

7.3 

Von Cr evcld 




Fall 1 (1939— 40) .. 

15.6; 15.0; 13.3; 10.0 

3.7 

2.9 

Fall 2 » * • • 

12.3 

3.9 

4.3 

Fall 4 * » . . 

14.1 



Fall 5 * » . • 

10.5; 14.5 

3.0; 2.0 


Fall 6 » » . • 

14.0 



Normalwcrtc 

10—11 

3-4 

2-5 (for 
Erwncliscne) 


Diskussion der moglichen Entstehungsbedingungen. 

Eine befriedigentle Erklarung des vorliegenden Syndroms von 
Hyperkalzacmie mit Orgauverkalkungen bci Morbus Bocck kann 
bis heufce nicht gegeben werden, da z. T. die notigen kliniscben Bc- 
funde, haupisachlich aber die pathologiscb-anatomischen Untcr- 
iagcn noch feldcn. Immerbin glauben wir aber, bci der Besprechung 
dicser Frage zwei Momente in den Vordcrgrund stellen zu mussen: 
einmal das haufige Ergriffcnsein dcs. Knoclienmarkcs und damil 
auch des Knochens bei Boeckscher Krankheii (Junglingsche Osti- 
tis), woraus sick eine Einwirkung aid den Kalkbaushalt vom Skclct 
ans ergeben vdirde, und in zweiter Linie das Vorhandcnscin cincr 
schweren Niercninsuffizienz in unserem eindrucklichslcn Fall Nr. 1, 
die andercrseits auf eine Storung des Kalksloffwcclisels nach Art 
der renalen Ostitis hindcuten konnte, 

Neben dicscn boiden patliogcnetiscli sielicr bcdeutungsvollcn 
Faktoren sind fiir das vorliegcnde Syndrom noch zwei andere Mog- 
licbkeiten der Erklarung in Bctraclit gczogcn ivordcn (Harrell 
and Fisher, v. Crcveld). In Obcrcinslimmung mit den betrcffen- 
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den Autoren halten wir jedoch beide Annahmen fur unzulrefferid 
weshalb sie an dieser Stelle nur-kurz envahnt werden sollen. 
j Die Hyperkalzaemie unserer Falle konnte mit der bei Morbus 
|3oeck haufig beobachteten Hyperproteinaemie in Zusammenhang 
btehen (Vermebrung des an die Bluteiweisskorper gebundenen Rai- 
ses). Gegen diese Auffassung spricht, dass in unsern eigenen ivie 
in den Fallen der Literatur bisher bei langerer Beobacbtungszeit 
ein Parallelgehen der beiden Werte nie. festgestellt werden konnte. 
Dazu kommt, dass die Hyperproteinaemie des Morbus Boeck auf 
einer Vermebrung der Globuline beruht, nicbt aber auf einer Zu- 
nahme der kalkbindenden Albuminfraktion. Oberdies muss die in 
Unserem Fall 2 festgestellte Verkiirzung. der QT-Strecke im ERG 
auf einer Vermebrung des jonisierten Blutkalkes beruhen, da nur; 
dieser Kalkfraktion, nicbt aber der eiweissgebundenen eine der- 
artige Wirkung zukommt (vgl. Wubrmann und Leuthardt, 
Pinoscb). 

Audi einen Hyperparatbyreoidismus als Ursacbe. von Hyper- 
kalzaemie und Organverkalkung miissen wir ablehnen. Eine Boeek- 
Lasion in den Epitbelkorperchen wiirde als destruierender Prozess 
die Organfunktion vermindern und nicbt steigern. Ein kocxislieren- 
der primarcr Iiypcrparathyreoidismus durch Adenombildung in den 
Epithelkdrpercben kann sclion wegen der Seltenbeit eines solchen 
Vorkommens nicht in Betracht gezogen werden- Zudem findet 
sich beim primaren Hyperparatbyreoidismus — von gewissen durch 
Niereninsuffizienz komplizierten Fallen abgeseben — neben der 
Hyperkalzaemie stets eine deutliche Senkung des Blutphosphor- 
spiegels, die nun aber bei alien eigenen und bei den Beobachtungen. 
der Literatur gerade vermisst wird. Eine Vermebrung der schatten- 
gebenden Kalksubstanz des Skeletes, wie sie in unserem Fall 1 vor- 
liegt, gebort iiberdies nicbt zum Bilde des primaren Hyperpara 
tbyreoidismus und ist bei diesem bisber nie besclirieben worden. 
Die Organverkalkungen dieses gleichen Fades stimmen nacb Lo^a, 
lisation und Art in keiner Weise mit den Kalkmetastasen des prima 
ren Hyperparatbyreoidismus iiberein (vgl. oben die Besprechung 
der Nierenverkalkung). 

Dagegen muss die Moglicbkeit einer renal bedingten Kalksto 
wechselstorung, jedenfalls fiir unseren ersten Fall in Eiwagung ge 
zogen werden. Das Krankbeitsbild der renalen Ostitis (rena e 

Rachitis, renaler Zwergwucbs, renaler Hyperparath3 7 reoidismus), 
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welches lhcr in Frage sleht, ist (lurch einegcneralisicrle, mil stark 
vermehrtem Knochcnumbau einhergehendc, Mstologjscb dem pn- 
maren Hypcrparathyreoidismus entsprechende Osteopathic gckenn- 
zeiclmet und wire! be! Zustanden lang dauernder Niercninsuffizienz 
beobachtct. Im Gcgcnsalz zum primaren Hypcrparathyreoidismus 
sind bei der renalcn Ostitis aber auch Beobachtungen gcmacht 
worden, die im histologischen Bild dcs gestcigertcn Knochenum- 
baues ein Obenviegen des Ncuanbaues erkennen lassen (Rutis- 
hauser und Mach, Fall 5) und somit einen vcnnchrlen Kalkgchalt 
des Skeleles aufweisen xvie uiiscr Fall 1, der im iibrigen auch Kalk- 
metastasen zeigt, die nach Art und Lokalisalion cine grossc Ahn- 
lichkeit haben mil den Ovganverkalkungen andever in der Literatur 
beschriebcner Falle von renalcr Ostitis (Shelling und Rcmson, 
Schcllack, Albright). 

Trotz der veilgehcndcn Obcreinstimmung dieses einen Fa lies 
mit dem Bild der renalcn Ostitis glauben wir aber, cine gcnerelle 
Entscheidung der aliologischen Frage in dicsem Sinn fur das vor- 
liegende Syndrom nicht annehmen zu diirfen. Denn eininnl wird 
bei den meisten bier wicdcrgegebcncn Fallen (eigene Falle 2 und 3, 
Mehrzahl der Falle v. Crevelds, Barrels und Fishers) cine chro- 
nische Nicrcninsuffizicnz vermisst. Im weitern gchdrt auch zum 
klinischen Bild der renalcn Ostitis im allgemeinen nicht die Ifyper- 
kalzaemie, sondern cine lcichte Senkung des Blulkalkspiegels bei 
deutlich ausgepragter Hyperphosphalaemie. Wir mochten dcmnach 
annehmen, dass in unserem crslcn Fall die Nicrcninsuffizicnz nicht 
die einzige Ursaclie der Kalkstoffwecbselstdrung darslcllt, dass sie 
aber viellcicht doch (lazu bcitragt, cine aus andercr Ursachc ent- 
standene Veranderung im Kalksloffwechscl wcscrillich zu unter- 
stutzen, und dass moglichcrwcisc erst (lurch das Zusammenwii- 
ken zweier gleichgerichtclcr pathogencr Vorgange ein so ausge- 
pragtes Krankheitsbild sich ergeben konnle. 

Die primare Ursachc der Kalkstoffwechsclstorung glauben wir 
mit viel grosserer Wahrschcinlichkcit im Skelet suchen zu diirfen. 
Eine Einwirkung von Skclelerkrankungen auf den allgemeinen 
Kalkstoffwechsel, im besondern auf den Nebenschilddrusenappa- 
rat, ist aus zahlreichen Beispielcn bekannt. So findet sich u. a. eine 
diffuse Epithelkorperchenhyperplasie bei der Ostcomalazie und der 
Rachitis, bei sender Osteoporose, Myelom, metastatischer Knocben- 
markskarzinose, bei Spruetetanie und experimen teller Gallengangs- 
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fistel mit Ostcoporose (Lit. siehe bei Wernly). Verscliiedcne derhier 
angefiibrten Erkrankungen konnen mit einer geringfugigen, mil- 
unter aber auch mit einer betrachtlichen Hyperkalzaemie einlier- 
gelien. 

Wenn wir nun auch die Jiinglingsche Ostitis in den Rahmen 
dieser Skeletaffektionen bringen wollen, so erwacbsen dieser An- 
nahme zunacbst gewissc SchwierigkeiLen. Die Jiinglingsche Ostitis 
die wir heute im allgemeinen als Boeck-Manifestation aufzufassen 
berechtigt sind, wurde bislier zumeist als cine selir unscheinbare, 
nur an bestimmten Praedilektionsstellen des Hand- und Fusske- 
letes vorkommende Knocbenaffektion beiraclitet, von der cine 
Beeinflussung des allgemeinen Mineralhaushaltes wohl kaum er- 
wartet werden konnte. Neuere Beobacbtungen liaben aber gezeigt, 
dass die Jiinglingschen Knocbenveranderungen keineswegs immer 
in einer so strong lokalisierten Form aufzutreten pflegen. Ent- 
sprechende, z. T. selir grosszystiscbe Veranderungen, die verschie- 
dentlicli aucli autoptiscli und biopliscli als typiscli erkannt werden 
konnten, Sind seitlier in der Literatur sozusagen an alien Teilen des 
Skcletes bescbriebcn worden. So stellten Jordon und Osborne bei 
einem jungen Negcr ncben ausgedebntcn Lasionen des Hand- 
und Fusskeletes weitere, z. T, selir grosse zystisclie Aufhellungcn in 
Humerus, Radius, Ulna, Femur, Tibia und Fibula test. Ein wcil- 
gehend analoger Fall wurde von Longcope und Pierson beschrie- 
ben. Mebrlach wird sodann iiber ein Mitergriffensein eines oder 
mebrerer Wirbel bericbtct (Nickerson; Hollister und Harrell). Niel- 
sen erwahnt cincn Fall, bei dem eine grosse Aufhellungim Stirnbein 
durcb Biopsie als Bocck-Laesion erkannt werden konnte. Aber 
aucli im Nasenbein und den Kieferknoclien wurden von anderen 
Autoren entsprccbende Veranderungen gefunden. Bei einem Fall 
Dresslers gelang es, die vorlier unsicliere Diagnose der Boeckschen 
Krankheit durcb den Nacliweis typischcr ICnotcben ini Sternal- 
punktat zu erbarten. 

Diesc Beobacbtungen der Literatur zeigen uns, dass Boeck- 
Gewebe praktisch in alien Teilen des Skeletcs vorbanden sein.kann. 
Docli ist ein generelles Auftreten Jiinglingsclier Lasionen noch in 
einer andern Form mdglicb, die sich im Rontgenbild selir viel dislue 
ter anzeigt und anatomiscb in einer diffusen, die Knochensubstanz 
nur sebr wenig beeinflussenden Infiltrierung des Knoclienmarkes 
bestclit. t)ber derartige Falle, die radiologiscb ausschliesslicb cine 
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diffuse Osteoporose dcs Hand- und Fusskeletes aufweisen, wird von 
Snapper bericlitet. Selir schon werdcn ferner diese Verhaltnissc 
eincr rein ostcoporotischen Form Junglingschcr Ostitis auch durch 
Beobachtungcn illustriert, bci denen dem Auftreten einzelner Zyslen 
ein wahrcnd Jahren radiologisch kaum erkcnnbarcs Stadium leich- 
tester Osteoporose vorausging (Kissmeyer, cigenc Beobachtung 2). 
Von hohem Intercssc sind schlicsslich in diesem Zusammenhang 
die patbologisch-anatomischen IJntersuchungen Schaumanns, aus 
denen mit Deullichkeil hervorgcbl, dass sclnvere Infiltrierungcn 
dcs Knochenmarkcs durch Bocck-Gewebe auch bci normalcm 
oder kaum merklich verandertcm Knochen vorhandcn scin 
konnen. 

Aus all diesen Beobachlungen gebt hervor, dass die Jiing- 
lingsche Ostitis viel luiufigcr als bishcr wold angenommcn wurde, in 
ausgedehnter Weise das Skclct crgreifcn kann. Die radiologischen 
Veranderungen sind hicrbei oft nur ausscrst gering und an den 
grossen Knochen in den mcisten Fallen iibcrhaupt nicht zu crkcn- 
nen. Die Einwirkung ciner gcneralisierten Knochcnmarkserkran- 
kung auf den allgemcinen Kalkstoffwechscl luingt nun selir wcsent- 
licli von dcr Ausdehnung und von der momenta nen Aktivitat dcs 
Krankhcitsprozesscs ab. Leider entgehen aber diese beiden Fakto- 
ren einer direkten kliniseben Beobachtung fast vollslandig. V T ir 
diirfen aus diesem Grunde bei negalivem radiologischem Bcfund 
keineswegs die Amvesenhcit eincr Junglingscben Ostitis verneinem 
So ist es denn auch nicht mdglich, fiir jeden cinzelncn der bier 
wiedergegebenen Fallc das Vorhandenscin Oder das Fchlen 
ciner Knochenlasion zu bestimmen. 

Wenn nun die radiologische Untersuchung des Skelctcs cine all- 
gemeine Beurleilung des Knocben-Boeck nicht zulasst, so mussen 
wir aber docli vcrmulcn, dass gcrade im Vcrhaltcn des Blulkalk- 
spiegels und viellcicht aucli der Blutphosphatasc ein indirekles 
Zeichen gegeben ist, das uns einen tieferen Einblick in die Ver- 
fialtnisse des Knochensystems erlaubt. Ein strikter Bewcis fiir diese 
Annahme ist allerdings, bei der Unvollkommcnheil der kliniseben 
Untersuchungsmelhoden, nicht mdglich. Doch scheinen uns gcrade 
auch die periodischcn Sclnvankungen dcs Blutkalkwertes cine selir 
schone Para dele zu den periodischcn Aklivitiitsschwankungen der 
Boecksclien Krankbeit zu ergeben, wie sie vor allem vom Lungen- 
Boeck her bekannt sind (v. Crcveld, Dressier). 
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Wir mochten demnach annehmen, dass die Hyperkalzaemie und 
die Organverkalkungen unserer Falle mit Wahrscheinlichkeit auf 
einen klinisch niclit immer nachweisbaren Knochen-Boeck zuriick- 
zufiihren sind. Im Hinblick auf unsern ersten Fall sei nock einmal 
hervorgehoben, dass uns eine generalisierte Boeckerkrankung des 
Knochenmarkes iriit sekundarer Verkalkung und Vernarbung der 
Lasionen sehrwohl mogliclv erscheint. Dock durfte eine sickere 
Untersclieidung gegenliber einer renalen Ostitis in diesem Falle 
wold kaum. mogljck sein. 


Zusammenf assung . 

Die vorliegende Arbeit bringt anhand von drei eigenen und 11 
weiteren Fallen der Literatur die Beschreibung eines bei Morbus 
Boeck gelegentlich vorkommenden Syndroms, das durch die 
Anwesenheit einer- Hyp erkalzaemie mit Organverkalkungen ckarak- 
terisiert wird. Als eindriicklichstes Beispiel dieser Serie sei unsere 
erste Beobachtung erwahnt, bei der sick neben den Veranderungen 
einer generalisierten Boeckschen Krankkeit eine Hyperkalzaemie 
von 16.3 mg % vorfand, ferner Organverkalkungen. in Lungen, 
Magen, Nieren, samtlichen Arterien, Lympkdrusen, Milz, Kon- 
junktiva, Kornea, Tronimelfellen und im periartikularen Gewebe, 
sowie schliesslick eine eigenartige, mit Kalkvermehrung einher- 
geliende Skeletaffektion. Bei den Organverkalkungen dieses Falles 
durfte es sick z. T. um dystropkiscke Verkalkungen im Bereiche 
der Boeckschen Lasionen, z. T. aber auck um echte Kalkmeta- 
stasen im Sinnc Virchows handeln. 

Hinsicktlicb der Genese dieser Hyperkalzaemie ist, wie gezeigt 
wurde, eine einheitliche Stellungnabme nock nickt moglich. Eine 
Beziekung der Blutkalkvermelirung zu der bei Boeckscher Krank- 
keit oft vorliegenden Hyperproteinaemie wurde abgelehnt, ebenso 
der auf der Annahme eines koexistierenden primaren Hyperpara- 
thyreoidismus berukende Erklarungsversuck. Dagegen erscheint es 
als durchaus moglich, dass die Storung im Kalkstoffwechsel durck 
ossare Boecklasionen bedingt ist, die, allerdings oft dem klinischen 
und sogar radiologisclien Nackweis entzogen, nach unserem lie u 
tigen Wissen auck generalisiert auftreten konnen. ; Bur gevisse 
Falle, insbesondere fur unseren ersten Fall, mag ausserdem das 
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gleichzeitige Mitbeslchcn einer cliromsclien Niereninsuffizienz 
(Kalkniere) pathogenelisch von Bedeulung sein. — Aus praklisch 
diagnostisclien Erwagungen wird empfolilcn, bei alien mit Boeck- 
scher Krankheit Befallenen perioclisch den cinfach durchzufuhren- 
den Sulkovitch-Test im Urin vorzuncfcmcn. 

Nachtrag. 

Wiihrend. dor llrucklegung dieser Arbeit hot sick uns Gelcgenheit, 
als'w'eitern hierhor gchorenden Fall fiir kurze Zcit eincn 24j. Mann, Hans Iv., 
y.u bcobachten, der im Juni 10-13 bei vdllig ungestdrtem Allgomcinbcfinden 
und gulem AUgcmeinzusland u'egen einer bcrcits 3 Monate bestelienden 
Keratitis in die Berner Augenklinik (Prof. Goldmann) gewiescn worden 
war. In Znsammenarbeil mit dieser ICJinik crgaben sicli die folgenden 
Befundc: 

Keratitis und kleinknolchenfdrmige Iritis des linkcn Auges. Beid- 
seitige derbhdckrige Schwellung der Ohrspeicheldriisen und pnlpatorisch 
feslstellbare Schwellung der Unterkieforspeichcldniscn. Palpnbler Milz- 
lumor und generalisierte LymphdrusenschWollungen, daneben beid- 
seifige Hilusvergrosserung mil nelzfdrmig feinfleckigen Lungenschalten, 
Iiauptsachlich in den Mil lelfeldern. Mantoux 1 : 10,000 negativ. Biopli- 
scbcr Befund aus der Ohrspeicheldriise und einer kubilalcn Lymphdriise: 
Epitheloidzellkndtchen mit spivrlicben Langhans’schen Riesenzellen obne 
Verkasung. Scrumkalziumspicgcl (zu verschiedencn Zeitcn in 3 Laboratorien 
untersucht) ic.3 — lD.Smg %. Phosphor 3.8 mg %, Phosphatase 3.2 Bod. IS. 
Jfyperkahiuric mit positivem Sulko witch -Test (milcl)ige Trubung). lland- 
und Fusskelel, sowie Abdomenleeroufnahme o.B. Sternalpunktat o.B. 

librige Laboratoriumsbefunde: Urin: Spur Albumen, spez. Gew. bis 
1,025, im Sediment einige Lcukozylen und Erytbrozvten, sowie Qxalat- 
kristalle. Hgb. 108%, Lcukozylen 8,200, davon 10.5 % Monozyton, sonst 
o.B. Senkungsreaktion fiO und 87 mm naeli 1 und 2 Std. Serum: Gesamt- 
eiweiss 0.53 %, Albumin 2.9G %, Globulin 6.57 %, Alb/Glob 0.15. Harn- 
stoff 01.2, spaler 70.8 mg %. 

Diagnose: Morbus Boeck mit Ilerfordlschem Syndrom; Lokalisalion in 
Ilornliaut, Iris, Speicheldriisen, Lymplulriisen, Miiz und Lungen. I-Iyper- 
kalzaemie mit fraglicher partieller Niereninsuffizienz, obne rr.diologisch 
nachweisbare Skeletaffektion. 
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REVUE DES LIVRES. 

Ben Karpman: Case Studies in the Psychopathology of Crime 
(The Menial Sciences Publishing Co., New York, Washington, 
Chicago 1933). 1042 pp. quarto in 2 Vol. 

These two mastodont volumes contain 5 (!) case studies of cri- 
minals, each comprising between 151 and 306 pages. In the preface 
the author points out that as the book is adressed mainly to a 
public that has no direct interest in refined psychiatric diagnosis 
and intimate psychiatric discussion such interpretations have in 
the main been omitted. Thus the cpicritical discussions or the 
epitomes are astonishingly poor, varying between 1 and 2 % pages. 
This makes a strange disproportion between the ample life histories 
given and the critical scientifical interpretations. Besides the 
materials of the life histories arc mainly composed of au to-biogrnphi- 
cal notes by the patients themselves and letters, completed by 
descriptions of the curricula of the subjects. While the life records 
are very detailed and complete there arc few medical observations 
on the morphological and constitutional make-up of the subjects. 

It is a pity that the great work involved in the collecting of all 
these materials has not been completed with a more penetrating 
investigation of the constitutional and patohological factors that 
have produced the criminal behaviour, and been integrated with a 
diagnostical, medical and criminological analysis of the rich raw 
materials given. 


Olof Kinberg. 
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The determination of oxygen saturation in small 
amounts of blood, by means of the Pulfrich 

step photometer. 

By 

Dr. J. H. P. JONXIS. 

(Submitted for publication July 12, 1943). 


Some years ago (1) I published a method for the determination 
of the oxygen saturation in small amounts of blood by means of 
the Pulfrich Step Photometer. Since then I made some improve- 
ments, so that the mercury lamp is no longer necessary and it 
can be done by means of the normal equipment of the Pulfrich 
Step Photometer. The principle is still the same and has been 
described in the paper of Brinkman and Wildschut (2). The extinc- 
tion of the haemoglobin solution is determined by using the Pulfrich 
filter S. 61. A glance on the extinction curves of Hb and I-Ib0 2 
will show that this filter is very well suited for measuring the 
differences between 1-Ib and Hb0 2 . 

Fig. 1 is the experimental proof of the direct proportionality 
between the percentages of haemoglobin, resp. oxyliacmoglobin, 
and the extinction, filter S. 61 being used. It shows at the same 
time the difference in the extinction by fully reduced and fully 
oxygenated blood, in relation to the total haemoglobin concentra- 
tion. If, for instance, the extinction of a 14.0 p.c. haemoglobin 
solution in the reduced stale is found to be represented by the 
point D, its corresponding oxygenation extinction must have the 
value E, and any partial saturation will be indicated by linear 
20 — Acta mcd. scandinav. Vol. CXV. 
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interpolation between D and E. F represents the extinction of 
a 14.0 p.c. haemoglobin solution, parlily saturated with 0 The 
concentration of Hb and IJ1>0 2 in this solution will be proportional 
to DF and FE. 

Tt will be clear now that a determination of the percentage 
oxygen saturation may be effected by hvo consecutive measure- 
ments of extinction, first on the original sample and then on the 
corresponding reduced sample. The extinction of the completely 
oxygenated sample can be calculated from that of the reduced one. 



Total Mb. percentages. 

Fig. 1. Relation of tlic extinction by Mb and by HI:O s . as read from Urn 
slepphotomeler to haemoglobin percentage, for X min. layer. Pul f rich filer SGI. 

The advantages of using the reduced state for the estimation 
of loin! haemoglobin have been exposed in the communication by 
Brinkman and Wildschut. 

Taking of i he bloodsamplc. 

The hand is kepi in water of 44 degrees C. for 5' minutes. The 
capillary blood is then fully arlcrializcd. A small glass vessel vith 
a pointed bottom (f. i. the lid of a weighing bottle or a small 
stoppered funnel) is completely filled with pure paraffine oik 
The hypcrncmised finger is well punctured by vaccinostylc an 
the vessel with paraffine oil is immediately kept against the vount. 



THE DETERMINATION OF OXYGEN SATURATION' IN SMALL AMOUNTS ETC- AT] 

so that the blood is flowing freely under the oil and collects at 
the bottom. In half a minute an amount of about 0.5 cm 3 of blood 
must have been obtained, otherwise the contact with pai affine 
oil may be too intensive. The blood is then at once drawn up into 
a small syringe. We use an allglass syringe of 0.5 cm 3 , a small 
needle cemented on it. The syringe also holds a very small gold- 
or lead globule for mixing purposes. The dead space of the 
syringe has previously been filled with a concentrated clear 
saponinc solution. Airbubbles have carefully to be avoided. 

The blood in the syringe is haemolysed by shaking. Now the 
cuvette (Pulfrich cuvette 1 mm.) is filled with the haemolysed 
blood. The first drops from the syringe are not to be used. Owing 
to the high viscosity of the haemolysed blood the contact of the 
haemoglobin with the air is very small and is limited to the upper 
layer. The cuvette is filled completely and immediately closed. 
Now the first photometric reading is made. Then the haemoglobin 
in the cuvette is completely reduced by adding some cristalls of 
sodium hydrosulphite. The solution is carefully mixed with a 
small glassrod. Then the extinction of the reduced sample is 
determined. The cuvette is thoroughly cleaned afterwards, so 
that there is no chance of the original sample being contaminated 
by traces of sodium hydrosulphite. 

Calculation o( the percentage oxygen saturation from 2 extinction 
values. 

From fig. 1 it may be deduced that for a given concentration 
of haemoglobin the quotient of the extinction values for the reduced 
and oxygenated states amounts to 6.1. 

So if the extinction of the original sample is found to be E s , 
and that of the reduced sample is E r , the percentage oxygen satu- 
(E r -E s )100 

ration will be E r — E r . The accuracy of this method is chiefly 

6.1 

determined by the way in which the bloodsample is taken. 

The determination of the extinction values can be made with 
an accuracy of about 0.02 units, for Hb concentrations, not exceed- 
ing 20 p.c., in layers of 1 mm. thickness. This will give a maximal 
fault in the oxygen percentage of about 3 %. 
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When the serum is very cloudy there will be an additional 
extinction. This can be avoided by filling the compensation cuvette 
(normally filled with water) with a mixture of one part physiological 
salt solution, one part of the serum and a drop of the concentrated 
saponinc solution. 
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Location of the peripheral electrode in 
precordial leads. 

By 

VAGN MORTENSEN M.D. and ERIK WARBURG M.D. 
(Submitted for publication July S, 1913). 


When the American Heart Association and the Cardiac Society 
of Great Britain and Ireland in 1938 suggested a standard techni- 
que (11) for electrocardiography with precordial derivation, no 
decisive stand was taken on the location of the peripheral, so- 
callccl indifferent, electrode. It was suggested to place this electrode 
on the right arm or left leg, preferably the latter, »until it has been 
established that the former (right arm), which is somewhat more 
convenient, is equivalent to the latter for all practical purposes- 
or yields results of equal values. 

This point has not been settled yet, as some authors think 
that precordial leads with the peripheral electrode on the right 
arm — which in the following will be designated as CR (chest-right) 
- — arc more suitable, while others prefer derivation with the 
peripheral electrode on the left leg — CF (chest-foot). Finally, 
derivation with the peripheral electrode placed on the left arm 
— CL (chest-left) — has been discussed too though without attract- 
ing particular interest. 

Kaj Larsen (4, 10) prefers CR, among other reasons, because 
this derivation in normal subjects shows more constant features 
than CF: always positive P and positive T, whereas CF may show 
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positive, diphasic or negative P and, in parasternal leads, occasion- 
ally, negative T. F urther, CR is stated to give greater deflections 
than CF. “ " 5 

Deeds & Barnes (2), basing their opinion on the findings i n 
100 normal subjects, mention several advantages offered by the 
employment of CR, namely: with this derivation only one lead 
has to be moved in order to take a precordial electrocardiogram 
after employment of the extremity leads, whereas two leads have 
to be moved for CF; further, that CR usually has a positive P, 
never inverted T, and also a larger R, larger T and smaller 
RS-T deviation than CF. Finally, it has been the experience of 
these authors that with the employment of CR it is easier to keep 
the isoelectrical level constant than on employment of CF. 

Taking 400 electrocardiograms on 349 patients with heart 
lesions, Geiger (3) found IVR (IV: ictus) and IVF to be of the 
same value in 84 % of the cases, while IVF gave more information 
than IVR in 13.7 % of the cases, and FVR better information than 
IVF only in 2.3 % of the cases. Hence the author recommends 
IVF for routine derivation. 

The problem here involved may be tackled, as done by Wolferth 
& Wood (13) in a more rational manner by employment of the 
relations between precordial leads and extremity leads. 

According to Einthoven, with the ordinary connection of 
leads the algebraic sum of simultaneous deflections in Leads I 
and III is equal to the synchronous deflection in Lead II, that is, 

Lead II = Lead I + Lead III 
or more briefly II = I -j- III. 

This relation holds true and is independent of Einthoven s 
hypothesis, that the heart is of minimal extension and situated 
in an electrically homogeneous medium, and that the extremity 
leads are connected with this medium at the points of an equila- 
teral triangle. The relation merely expresses that the difference 
in the electrical potential (in electrocardiography often designated 
as the voltage) between two points a and b should turn out to 
be the same whether it is measured directly or by addition of the 
differences in voltage between a and c and between c and b, that 
is, an entirely physical relation. Consequently, the relation is 
valid for any system of 3 derivations irrespective of the location 
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of the three points of- derivation. In carrying out this measuring, 
-care must be taken to have the polarity of the galvanometer 
{electrocardiograph) so that the same clamp is placed at point a 
■when the potential over a-b and the potential over a-c are measured, 
und that the clamp placed at point b when the potential over 
•]>c is measured is the same as is first placed at point a, while 
the clamp at point c is kept here. 


l-l+ML CR-CF+JL 




CR-CL+I CL-CF+W 



Fig. 1. Diagram of tlxc connection of leads for electrocardiography with deri- 
vation from the extremities and with varying combinations of two precordial 
tends and. one extremity lead. The connection of the leads is indicated by the 

letters a, b and c. 


As to the polarity of the electrocardiograph the extremity 
leads comply with Einihoven’s rule: that a difference in potential 
has to be registered by an upward deflection if the right arm is 
negative in relation to the left (Lead I) or the left leg (Lead II) and 
if the left arm is negative in relation to the left leg (Lead III). The 
precordial leads comply with a rule established by Larsen & 
Warburg (5) and accepted by the American Heart Association 
■and by the Cardiac Society of Great Britain and Ireland: that a dif- 
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ference in potential between the precordium and some other point 
has to register as an upivard deflection if the precordium electrically 
is positive in relation to the other point. ' 

By placing one electrode over the precordium and the other 
two on one extremity each, electrocardiograms can be taken simulta- 
neously in various combinations of two precordial leads and one 
extremity, with employment of connection of leads given in Fig. 1. 

Accordingly, in analogy with the relation II = I + HI, it is 
possible to set up the diagrams in Fig. 1 and derive the following 
relations: 

CR = CF + II 
CR = CL + I and 
CL = CF + III. 


Knowing a set of simultaneous deflections in the extremity 
leads (or merely tlieir proportionality) and substituting them in 
the equations above, it is easy to see with which precordial deri- 
vation the corresponding deflection is greatest or least. Looking 
into this relation for various combinations of simultaneous deflec- 
tions in the extremity leads, it will be found that the corresponding 
greatest or least deflection in some cases is obtained by employ- 
ment of CR, in others with CF, and mothers with CL. Wolferth & 
Wood (13) have tabulated various combinations of simultaneous 
deflections in extremity leads, and from this table it is practicable 
to read in which precordial lead the corresponding deflection is 
greatest or least. 

A more surveyable picture is obtained if the three variable 
extremity deflections are replaced by a single variable. As is 
well known, any set of simultaneous deflections in the extremity 
leads may be characterized precisely by an electrical vector, the 
angle of which with the horizontal (Lead I) after Einthoven is 
called a. Einthoven designated the angles between 0° and 180 
in the direction of the clock as positive and gave a negative sign 
to the angles between 0° and 480° in the opposite direction. Th e 
situation of the angles is shown in Fig. 2 — modified after Wencke 
bach & Winterberg (12) and Carter, Richter Sc Green (1)- 

Now it is easy from simple geometrical considerations — as 
done, for instance, by Wenckebach & Winterberg (12), Pardee ( 
and Sabena (9) — for any value of angle a to determine the propor 
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Fig. 2. Diagram, modified after Wenckebach & Winterberg and Carter, Rich- 
ter & Green, showing the correspondence between, various values for angle 
a and the deflections in the extremity leads. 


tionality between, the simultaneous deflections in the extremity 
leads corresponding to this angle. Fig. 2 illustrates this corres- 
pondence between the angles and the various combinations of 
simultaneous deflections. Then by employment of the formulae 
above, it is easy to decide which precordial lead will give the 
greatest or least corresponding deflection. 1 When calculations are 
cairied out for all the values of angle a the following result is 
obtained (Pardee, 8): 

The greatest (i.e., most positive or least negative) deflection 
is obtained with CR when a is between — 30° and -f 90°, with 


i«,!J! W \ COnSilICr; ' iioi ' S are hldc P°ndcnt of whether or not Einthovcn’s 

greater thcnn S lc 5,1 the latter case has a considerably 

greater symbolic -significance than imagined bv Einthoven. . " 
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CL when a is between + 90° and —150°, and with CF when a 
is between — 150° and —30°. 

The least (i.e., least positive or most negative) deflection is 

obtained with CR when a lies between -f- 150° and 90°, with 

CL when a lies between —90° and + 30°, and with CF when a 
lies between -j- 30° and -f 150°. 


From the above it is evident that none of the three leads- 
CR, CF or CL — will in every instance give greater or smaller 
deflections than the two others, and consequently none of them can 
be characterized as the most suitable for every purpose. Within its 
own particular field each derivation is more suitable than the 
others. 

If we still wish to employ only one of Leads- CR, CL and CF 
as routine derivation there is no other choice but to realize for 
.which purpose the precordial leads are employed and then select 
the one most serviceable for the given purpose. 

According to the literature and our own experiences there can 
be no doubt whatever that the practical significance of precordial 
leads is associated in particular with the diagnosis of cardiac 
infarction. In comparison hereto, the practical value of these 
derivations in other fields is relatively slight, and hence it will be 
reasonable for routine derivation to choose the lead most suitable 
for the diagnosis of cardiac infarction. 

For the present we will leave CL out of consideration and discuss 
only CR and CF — the subject of the standing dispute. The discus- 
sion can be conducted most easily on the basis of the relation 

CR = CF + II, 

from which it is obvious that the changes in Lead II are decisive 
of the relation between the deviations in CR and CF. 

In anterior wall infarction the typical RS-T and T changes 
in precordial leads are elevation of RS-T in the acute stage and a 
subsequent development of a negative T. In Lead II the changes 
are not constant; in the acute stage an elevation of RS-T may 
be seen or, less frequently, a depression of RS-T, and T 2 may he 
inverted or remain positive. In the former case CR gives a higher 
elevation of RS-T and a deeper inversion of T than are obtained 
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with CF, in the latter the converse takes place. A great many 
anterior wall infarcts, however, especially in the chronic stage, 
give no specific changes in the extremity leads; and it is important 
to keep in mind that it is just in these cases that precordial leads 
are of great practical value. In these cases the extremity electro- 
cardiograms show either no abnormality or unspecific changes, 
most often left axis deviation. As to Lead II in particular, most 
often there is no deviation of RS-T and T 2 is most frequently 
positive — as is evident, for instance, from the electrocardiograms 
reported in a previous paper (6) covering 23 cases of anterior wall 
infarction. Consequently, CF is more likely to present an inversion 
of T than is CR, and if both CF and CR show inversion of T, the 
T wave will be more negative in CF. 

On the basis of the RS-T and T changes, then, it seems safe 
to conclude that even though CR may be superior to CF in acute 
cases with elevation of RS-T 2 and subsequent negative T 2 , CF is 
preferable because it is superior to CR in most of the cases which 
give no specific changes on derivation from the extremities, that 
is, in the very cases where precordial leads arc required. 

In precordial leads, however, the QRS changes are even more 
important than the RS-T and T changes because they keep constant 
and thus are highly contributory to meet the purpose of pre- 
cordial leads: to make the diagnosis of infarction at a point of time 
when it cannot be made by derivation from the extremities. It is of 
the greatest interest, therefore, to sec how the QRS changes behave 
in CR and CF. But here we meet with the difficulty that the 
QRS changes are not so easy to appreciate as the RS-T and T 
changes because in our considerations we have to reckon with 
simultaneous deflections, and it is not safe without a more thorough 
investigation to presuppose that Q, R and S in Lead II and in 
the precordial leads are simultaneous. Still, it is practicable to 
establish certain facts concerning this point. 

According to most previous authors, the typical QRS changes 
in piecordial leads in cases of anterior Avail infarction consist in 
absence or diminution of R. According to our own investigations 
(6, 7), complete absence of the R wave in anterior wall infarction 
is found only in some of the cases and often only in the medial 
precordial leads. In many cases the R wave is preserved completely 
or partially, but then it is preceded by a relatively large Q wave. 
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So the QRS change most characteristic of anterior wall infarction 
is the presence of an enormously large, initially negative, deflection 
This abnormality is more likely to appear in CF than in CR, as i n 
anterior wall infarction the initial part of the QRS complex in 
Lead II most often is positive. 

This fact, which has not been presented previously, speaks 
very strongly in favor of the employment of CF for routine deri- 
vation, as the diagnosis of chronic anterior wall infarction often 
can be made only on the QRS changes in precordial leads. 

In posterior wall infarction the electrocardiograms taken with 
derivations from the extremities are most often very typical, and 
precordial leads are of no direct diagnostic value But the latter ought 
to be employed anyhow in ever} 1 ' case, because they may serve 
to confirm that the lesion involves exclusively a posterior wall 
infarct (a combination of posterior wall + anterior wall infarction 
is very frequent; in an autopsy material comprising 51 cases 
from the Medical Dep. B of the Rigshospital this combination 
was encountered in 20). The prccordial lead changes typical of 
entirely posterior wall infarction consist in depression of RS-T 
in the acute stage, positive T wave and preserved initial R wave, 
that is, changes contrary to those in anterior wall infarction. 
The features typical of posterior wall infarction are presented more 
strikingly by CF than by CR, as Lead fl shows elevation of RS-T 
and negative T besides frequently a large wide Q wave. CR is 
more likely than CF to show inversion of the T wave (T 2 negative), 
but this is no advantage, as in these cases the diagnosis as a rule 
is quite established by the extremity leads, and an inversion of T 
could only be confusing, as it would be suggestive of anterior wall 
or lateral infarction. For the same reason, it is no advantage 
that CR is more likely than CF to show a diminution of the R 
wave (with a large wide Q 2 ). 

All told, from theoretical considerations CF must be said to he 
more suitable than CR for the diagnosis of cardiac infarction. 
That CF is more suitable than CL is easy to demonstrate by 
employment of the relation CL = CF + III in quite a similar 
manner as above. How great the difference between CF and C 
is in practice may be shown only by a clinical material (the 
collection of shell a material has been commenced). As suggeste 
also by Geiger’s (3) findings, it is rather likely that CF and C 
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in a good many cases will prove equally valuable because the changes 
in both CR and CF are so pronounced that the influence of the 
peripheral electrode becomes unessential. 

That the above cnsiderations are not only of theoretical sig- 
nificance, however, is shown by our experiences so far from clinical 
cases of cardiac infarction, among which the following is particu- 
larly instructive. 



Fig. 3. Two eleclrocardiograms, taken respectively about 1 and 4 months 
after an attack of acute coronary occlusion. The changes arc typical of anterior 

wall infarction. 


This patient is a man, 71 years old, who was admitted to Medi- 
cal Dep. B of the Rigshospital on 11/8/41 (Record No. 716/41) 
immediately after an attack of acute coronary occlusion. Elec- 
trocardiograms taken on admission showed a suggestion of' ele- 
vation of RS-Tj and depression of RS-T 2 and RS-T 3 . The 
following electrocardiograms showed development of very typical 
RS-T and T changes in extremity and precordial leads charac- 
teristic of anterior wall infarction. These changes reached the 
maximum about 10/9 (sec Fig. 3), whereafter they commenced 
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tu subside, lill 19/3/42 a total of 40 electrocardiograms were taken 

of precordial leads, only CR 2 and IVR were employed in 15, only 
CF 2 and rVF in 7, while in 18 electrocardiograms CPU was 
employed simultaneously with CF 2 ' and IVR simultaneously 
with IVF, besides several other precordial leads. All the electro- 
cardiograms taken with CF 2 and AT showed very typical qr$ 
changes, whereas none of the electrocardiograms taken with 
CR 2 and IVR showed any QRS changes. Fig. 3 shows two 



Fig. A. Electrocardiogram from the same case as Fig. 3, taken about 7 months 
aTtcr the attack. Pronounced QRS changes typical of anterior wall infarction 
in CF 2 and IVF; no QRS changes in CR S and IVR (taken simultaneously 
with CF 2 and IVF, respectively). 


electrocardiograms picked out of this series; they show' very clearly 
that the lesion was an anterior wall infarction. Fig. 4 shows an electro- 
cardiogram taken about 7 months after the attack. CF 2 an ^ 
IVF show very typical QRS changes, whereas no QRS changes 
arc seen in CR 2 and IVR, which were taken simultaneously with 
CF 2 and AT 7 , respectively. u 

Concerning the arguments advanced in favor of the employment 
of CR, the following remarks are to be made: 

1) Undoubtedly it is an advantage that CR m normal sub 
jects is more constant than CF. But this greater stability in norma 
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extremity electrocardiograms is obtained only at the expcnce of 
the sensitiveness of the derivation, as myocardial affections which 
are .not sufficiently advanced to affect the extremity electro- 
cardiograms are more likely to be registered in CF than in CR. 
On the other hand, this greater sensitiveness involves the risk that 
T occasionally may be inverted even when the heart is normal. 
This source of error is relatively harmless, however, as the inversion 
of T with a normal heart appears only in comparatively rare cases, 
in particularly in young persons with a pendulous heart, and only 
in the parasternal leads. 

2) That the deflections in CR are greater than those in CF holds 
good probably most often for normal subjects, in whom the main 
deflections in Lead II are positive. But, as is evident from the 
preceding this rule is by no means of universal validity. 

3) The difficulty emphasized by Deeds & Barnes (2) in keep- 
ing the isoelectrical level constant in taking electrocardiograms 
with CF is something we have never experienced. 

4) Whether we have to change one or two connections of leads 
is quite immaterial if only CF offers the least diagnostic advantage 
over CR. 

From the above we have arrived at the conclusion that the- 
oretical considerations together with the clinical experiences so 
far indicate that in the routine employment of precordial leads it 
is more expedient to place the peripheral electrode on the left 
leg. 


Summary. 

The question about the most serviceable location of the 
peripheral (»indifferent») electrode in precordial leads has not been 
solved yet. 

Wolferth & Wood have shown that none of Leads CR, CL 
and CF is superior to the other two by giving greater or smaller 
deflections in all cases. Some deflections are more striking in 
CR, some in CL and others in CF, all depending on the situation 

of the electrical- axis for the part of the electrocardiogram con- 
cerned. 

. 11 is P ointec * ou t that, from theoretical considerations, CF 

is more suitable than CR for the diagnosis of cardiac infarction. 
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and a case of anterior wall infarction is demonstrated in which 
typical QRS changes were found in CF 2 and IVF, while QRs 
changes were absent in CR 2 and IVR. 

As precordial leads arc of the greatest value to the diagnosis 
of cardiac infarction and, in comparison hereto, only of slight 
practical value in other fields, it will be most rational for routine 
derivation to employ the precordial lead that is most serviceable 
for the diagnosis of cardiac infarction. The conclusion is drawn 
that theoretical considerations together with the clinical experience 
gathered so far indicate that in the routine employment of precordial 
leads it is most expedient to place the peripheral electrode on the 
left leg. 


References. 

1. Curler, Richlor & Green: Bull. Johns Hopkins Hosp. 30, 162, 1919. 

— 2. Deeds, D. & Barnes, A. R.: Am. Heart J. SO, 2G1, 19-10. — 3. Geiger, 

A. J.: Am. Heart J. is, 715, 1039. — 4. Larsen, Kaj: Ilospilalstidende 
70, 785, 193(5. Am. Heart J. U, 1, 1937. 5. Larsen, Kaj & War- 

burg, E.: Hospitals! idende SO, 267, 1937. Am Heart J. U, 7, 1937. 

— G. Mortensen, Vagn: Nordisk Medicin 1939, 3,2749.' — Am. J. M. 

So. 201 , 349, 1941. — 7. Mortensen, Vagn: Om elcktrocardiografiske 
Forandringer ved lljerteinfarkt. Kobenhavn 1940. — Die elcktrokardio- 
graphisohe Diagnose des Ilerzinfarkts. Arch. f. Krcislaufforschung X, 
28, 1942. — 8. Pardee, II. E. B.: Clinical Aspects of the Electrocardiogram. 
Fourth Edition. Paul B. Iloeber. New "York 1941. 9. Sabena, V.: 

Z Is ohr. f. Krcislaufforschung 31, 11, 1942. — 10. Skulason, Th. & L-.r- 
sen. Kaj: Nordisk Medicin 1941, 9, 358. — 11. Special Article. Am. 
Heart J. 15, 107, 1938. — 12. Wenckebach, K. F. & Winterberg, H c •: 
Die unregelmassige Herztilt igkell . Leipzig 1927. 13. Wolferth, G. G. 

& Wood, F. C.: Am, Heart J. SO, 12, 1940. 



Acta Medica Scandinavica. Vol. CXV, fasc. V, 1943. 

(From the Blekinge County Sanatorium at Fur, Physieian-in-djargej 
Dr Nils Levin, and the medical clinic, Karolinska sjukhuset Stockholm, 
Physician-in-charge: Professor Nanna S\artz.) 


On establishing the presence of tuberculosis 
bacilli by means of the fluorescence microscope. 

By 

ANNA ANDERSSON. 

(Submit led for publication July 23, 1943). 


In close association with the advances which have been made 
within the field of virus research during recent years, researches 
dealing with the tuberculosis bacillus have become increasingly 
intensive, both in the matter of elucidating its motphology and of 
creating more effective methods for proving its presence. 

Since Zielil-Nielsen (referred to below as Z — N.) published bis 
method of staining tuberculosis bacilli in 1SS5, which has probably 
been that most employed up to the present time, a number of dif- 
ferent modifications of it, as well as entirely new methods, have 
been worked out with the object of improving on it. The chief draw- 
back of Z — N. staining has been considered to be that a sufficiently 
sharp contrast effect was not obtained between the red bacilli and 
the blue background, and that the counter staining with methylene 
blue is apt to become too strong, so that the tuberculosis bacilli are 
covered by it and are liable to be overlooked, especially in thick 
preparations. In working on the improvement of the Z — N. stain- 
ing other stains have been selected for contrast stains, or other 
staining fluids (Konricli, Jotten-Haarman, Spengler), to eliminate 
this objection. In comparative investigations, sometimes one 
sometimes another of these modifications lias been considered 
superior to Z-N., but this has not yet led to the abandonment of 
Z-N. staining, and it still remains the generally accepted method. 
In more recent years, however, two staining methods have been 
worked out, which, judging from the favourable post-examinations 
30 — Acta med. scandinav. Vol. CXV. 
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which have already been published, will probably imply an impro- 
vement, namely fluorescence microscopy according to Hagemann 
and night-blue staining acording to Hallberg. 

Fluorescence microscopy has been known since 1911, w hen 
H. Lehmann constructed the first fluorescence microscope. At 
first it was employed within bacteriology to establish the primary 
fluorescence of certain bacteria and species of fungi. In 1929 
Bommer (Berlin) introduced the method within the' field of zoo- 
logy? and since 1923 Haitinger and Linsbauer (Vienna) have work- 
ed it up further and extended its employment to include biology and 
histology as well. However, it was Hagemann who, in 1937, first 
introduced fluorescence microscopy into the field of virus research 
and bacteriology, to establish the presence of bacilli, especially 
tuberculosis bacilli. 

The fact that fluorescence microscopy (designated fl. m. below) 
has proved superior to Z-N has emerged from a number of compa- 
rative investigations, although these have not given uniform results. 
In one respect, however, there is complete agreement: the method 
saves a great deal of time, the bacilli appearing larger than with 
the use of ordinary stainings and being seen clearly, even with lower 
magnification, e. g. 600 times, which renders the immersion lens 
unnecessary. In this way the field of vision becomes larger and a 
better survey of the preparation is obtained. But these are not 
the only advantages. It has been proved in many places that tuber- 
culosis bacilli (tbb.) are found in a larger number of cases and 
with greater certainty with fl. m. than with Z-N. and other stain- 
ing methods; Hagemann, for instance, found the method nearly 
100 % safer. The following authors have also obtained better 
results with fl. m.: Hermann, Clauberg, Kiister, Luz and Meding, 
Jung, Backman, Gartner, Didion, Rega-Nour, Tenkert, Kristof- 
ferson, Larsen, Thomassen, Schneider, and others. Particulars 
as to the so-called »greater effect)) i. e. greater number of positive 
tests with fl. m. than with Z-N. vary, however, from 6 to 71 / 0 - 
Gartner indicated 20 % as a mean figure. The lack of uniformity 
will be partly due to the difficulty of attaining complete objectivity 
in investigations of this type. Dabelstein and Grothnes are almost 
alone in considering Z-N. equally good as fl. m., and the 
superiority of the latter will probably be almost undisputed no'V'a 
day's. The reason for this has not yet been elucidated, howe\ er, 
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although a number of different explanations have been advanced. 
Hagemann and Hermann consider that more bacilli are stained with 
the fl. m. stains and base their statements on their bacteria counts. 
Didion also made bacteria counts but did not arrive at the same 
result. In his comparative investigations Gerhard Larsen studied 
a preparation for a certain time and determined the area of the sur- 
face of the preparation examined. According to 3ns opinion the 
»greater effect» with fl. m. is due to the fact that with this method, 
owing to the lesser degree of magnification, considerably larger 
surfaces are examined in the same time than in the case of the 
other staining methods. Bachmann, Clauberg, Didion, etc. hold the 
same opinion, and further they emphasize the circumstance that, 
owing to their emitted light, the bacilli are easier to discover, and 
that they shine through particles of mucus, etc. 

We then come to the method worked out by Hallberg in 1939, 
which has also been considered an improvement on Z-N. With 
this method a different and sharper contrast effect is obtained 
than with Z-N'. 'Hie carbolfuchsin is replaced by »night-blue» 
(Griibler) in a concentration of % — % % in 2.5 % carbolic acid 
solution, and the after-staining is effected with diluted carbol- 
fuchsin or neutral red. The bacilli appear dark-blue on a light- 
red ground and appear larger than with Z-N. In post-examina- 
tions by Kristensson and Gerhard Larsen better results have been 
obtained with Hallberg staining (H) than with Z-N. 

The author’s investigations. 

At Fur Sanatorium fl. m. has been employed since 1940 in the 
daily routine work, the great advantages of the method as regards 
time-saving and simplicity of working being completely confirmed. 
Staining according to H. has also been tested, and although many 
comparative investigations have already been made, we have found 
of interest an investigation of this kind, in which we directed our 
attention particularly to the question whether any of these methods 
give such certain results that they might conceivably replace the 
culture of tbb. As we did not find that the comparative methods 
employed earlier fully satisfy the claims for scientific objectivity 
that one is entitled to impose, we have endeavoured, by means of 
photographing one and the same field of vision in a microscopic 
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preparation stained according to all thre methods in succession 
to investigate objectively whether the claimed superiority of f] m ’ 
and H. staining is due to a larger number of bacilli being stained 
or whether it is due to other factors. 

A total of 1503 sputa were examined, and the mode of procedure 
was as follows: the sputum was divided as equally as possible 
between two object glasses, one being stained with auramine 
according to Hagemann’s directions and the other first according 
to Z-N. and subsequently according to Hallberg, which can be 
done without any inconvenience. Examination of the prepara- 
tions stained with auramine and Z-N. was made by different in- 
vestigators independently of each other, and of the preparation 
stained according to H. by the same investigators as for fl. m., but 
without the previous results being disclosed. The preparations 
were examined for about 5 mins, before they were declared to be 
negative. In all the cases where bacilli could not be established 
according to Z-N., cultures were made on Lo-wenstein’s medium. 
In about the first 100 cases 3 tubes vere used for every test. As, 
however, in all the positive cases growth was practically always 
obtained in all three tubes, we began to use only one tube, for rea- 
sons of economy. The tubes -were examined frequently and were 
read off after 4 and 8 weeks. Growth could usually be observed 
after 4 weeks, and only in a few cases did it come later. In all the 
cases caracliterized as positive, tbb. was checked with the micro- 
scope, even if the colonies were fully typical of tuberculosis. 

Results: 

The examinations were made in 2 different series, the first com- 
prising 149 cases where a comparison was made between fl. m. and 
Z-N.; the second series comprised 1354 cases, a comparison being 
made between fl m., H. and Z-N. 

Series I. 

A comparison between fl. m. and Z-N. (149 cases). 



Table 

pos. 

1 a. 

neg. 

pos. as % of 
the total no. 

pos. as % calculat- 
ed on the no. Z-N- 
pos. 

Fluorescence mic 

97 

52 

65 

21 

Zielil-Nielsen 

SO 

69 

53 
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Tabic 1 b. 


Culture of the 69 Z— N. negative cases. 

pos. 

neg. 

no. pos. in % 


28 

41 

40 


17 

52 

25 


0 

69 

— 


From tabic 1 a it emerges that 97 preparations were positive 
with fl. m. and 80 with Z-N., which gives a superiority for fl. m. 
of 21 % (calculated on the Z-N. positive cases). In all the Z-N. 
negative cases cultures were made, and as is shown by table 1 b, 
28 then proved to be positive. Among the 28 there were also 17 
which were positive with fl. m. No case was pos. with fJ. m. and 
negative in culture, 11 cases being positive only in culture. 

Series 11. 

A comparison between fl. m., H. and Z-N. (1354 cases). 


Table 2 a. 



pos. 

neg. 

no. pos. as % 
ot the total 

no, pos. ns % calcul- 
ated on the Z-N. pos. 

Fluorescence mic. . . . 

. . . SI 6 

508 

61 

21 

Hnllbcrg 

. . . 7*15 

609 

55 

r> 

Zichl-Nielsen 

. . . 703 

651 

51 

_ 


Tabic 2 b. 

Culture of the 651 Z — N. negative cases. 



pos. 

neg. 

no. pos. as 

Culture 

241 

no 

36 

Fluorescence mic 

113 

508 

22 

HaUbcrg 


609 

6.4 

Zichl-Nielsen 


651 

- 


As is shown in table 2 a, 846 cases were pos. according to fl. m., 
745 according to H. and 703 according to Z-N. Calculated as a 
percentage of the Z-N. pos. cases, this gives a superiority for fl. m. 
of 21 % as against Z-N., and on the same basis of calculation of 
13 % as against II. This in its turn, and on the same basis of cal- 
culation, is G % better than Z-N. Thus 651 cases were negative, 
with Z-N. In table 3 is shown how many of them were positive 
on culture alone or with either of the other two staining methods, 
and their relation to each other. 
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Table 3. 


Positive. 



Positive. 

Culture & fl. m. 

94 

FI. 

m. (only) 40 

Culture & II. 

19 

H. 

(only) 17 

Culture & fl.m. & II. 6 


Total 57 

Culture (only) 

122 


Total 

~241 




Thus 298 cases were positive with some one of the other 
methods among the 651 Z-N. neg. cases. In the whole series (1354 
cases) 353 were negative by all methods. 

Culture has thus proved to be superior to the staining methods 
in that in 122 cases the presence of bacilli could be proved only by 
culture. In 57 cases, however, cultures ’gave negative results in 
cases where some one of the staining methods had been pos. (fl. m. 
40 and H. 17 cases). The circumstance that tbb. were established 
in the same patient on another occasion, either by cultures or guinea 
pig tests, also supports the fact that, even in these cases, it was 
a matter of tbb. and not other acid-fast staves. 

Thus, fl. m. has proved to be superior to both Z-N. and H. but 
there can be no question of its supplanting cultures of tbb. As all 
tire specimens were examined very carefully, it is hard likely that 
any more pos. specimens would be obtained by a post-examination 


Series III. 

Photographic studies. (17 cases) 

In taking photographs the mode cf procedure was as follows: 
the preparation was first stained according to one method. A cer- 
tain field of vision was marked out by cutting a ring on the object- 
slide with a diamond. The ring was placed centrally in the objec- 
tive, a drawing of the ringed-in field of vision made, and the posi- 
tion of the bacilli in the field of vision drawn. After that we took 
the photograph, then restained the preparation according to anot- 
her method, an d with the guidance of the ring and the drawing 
adjusted it in exactly the same field of vision, took a fresh photo- 
graph, and then stained it again according to the third method and 
photographed it again. In this way it was possible to calculate the 
number of bacilli on the different photographs of the same field o 
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vision in a certain preparation Stained according to all three met- 
hods, • and a completely objective basis for comparison was thus 
obtained. 

To exclude the possibility of a number of bacilli being damaged 
and losing their stainability during the different staining procedu- 
res, we arranged different series, in which sometimes one and some- 
times another of the stainings was done first, altogether more than 
200 preparations being thus treated. No difference in stainability 
in tiiis respect was ever observed, however. 

It appears from the photographs that the same number of 
bacilli were stained with Z-N. and IT. but that more were stained 
with auramine. On the other hand, the bacilli appear larger and 
more clearly with H. staining, particularly in thick preparations. 
In a number of photographs it looks as though more bacilli were 
stained according to IT., but on closer scrutiny the same bacilli can 
also be discerned with Z-N., although they are partly covered 
and do not appear so clearly. As is shown by the illustrations 
below, bacilli are seen in the field of vision with auramine staining 
where none can be found on the corresponding spot with cither 
Z-N. or IT. That this circumstance can be due to bad staining is 
out of the question, since bacilli appear clearly in other places in 
the same field of vision. 

Summary and conclusion. 

A comparative examination was made between 3 methods of 
proving tuberculosis bacilli, namely fluorescence microscop} 1- and 
staining according to Ziehl-Nielsen and Hallberg. In all the cases 
winch were negative with Z-N. cultures were also made. An exa- 
mination of 15C>3 sputa in 2 series showed that fl. m. is superior to 
both the other methods of staining, and that staining according to 
IT. gives better results than according to Z-N. With regard to the 
cause of this, the photographic studies justify the conclusion that 
the superiority of fl. m. does not lie only in the saving of time, etc. 
but also in the fact that more bacilli are stained by this method 
than by the 2 others, which will be the most important conside- 
ration. In the case of Hallberg-staining we did not find that more 
bacilli were stained, but the reason why better results are obtained 
with this method than with Ziehl-Nielsen will probably be that the 
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bacilli are larger and easier to discover, owing to better contrast 
conditions. Further, we found that the most certain results in esta- 
blishing tuberculosis bacilli are obtained by means of cultures, 
which cannot possibly be replaced by fi. m. 
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Die Senkungsreaktion bei pernicioser Anamie. 

Von 

RAGNAR BERLIN. 

(Bei der Redaktion am 23. Juli 1943 eingegangen). 


Wahrend der letzten Jahre ist ein gesteigertes Interessefurdie 
S. R. bei verscliiedenen Anamieformen entstanden, und in diesem 
Zusammenhang hat auch die haufig extrem erhohte S. R. bei 
pernicioser Anamie die Aufmerksamkeit auf sich gezogen. 

Es ist allerdings erstaunlich festzustellen, wie wenig man eigent- 
lich fiber die Ursachen fur die erhohte S. R. bei anamia perniciosa 
weiss, abgesehen von der Erhohung, die durch den lierabgesetzten 
Gehalt an roten Blutkorperchen herbeigefuhrt wird. Mehrere Ver- 
fasser haben sich zwar ziemlich eingehend mit den hierhergehoren- 
den Problemen beschaftigt, ohne jedoch weiter als zu Vermutun- 
gen zu kommen, und die meisten Verfasser haben darauf hinge- 
wiesen, dass keiner der bisher als senkungserhohend bekannten 
Faktoren das Phanomen vollig erklaren kann. (Bendien, Neu- 
berg. Snapper; Westergren, Theorell, Widstrom; Reichel u. a-) 
Diese Verfasser nehmen an, dass ein oder einige unbekannte Um- 
stande vorhanden sein miissen, die gerade bei pernicioser Anamie 
die Aggregationstendenz der roten Blutkorperchen beeinflussen. 

Bekanntlich ist eine erhohte S. R. im allgemeinen durch einen 
erhohten Gehalt an Fibrinogen oder Globulin oder beide im 
Plasma bedingt. (Fahraeus u. a.) Ausserdem wirkt eine Verrin 
gerung der Blutkorperchenkonzentration erhohend auf die Sen 
kungsreaktion; wenn man Blut in vitro mit Eigenplasma verdiinnt, 
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kann diese Verlialtnis leicht'demonstriert warden. (Fahraeus; Wes- 
tergren; Bendien, Neuberg und Snapper u. a.) 

"Was den verringcrten Gehalt an rolen Blulkorperchcn betn f , 
der bei Anamicn vorltanden ist, zeigt bcrcits die einfacbe klinischc 
Beobacbtung, dass dieser nicht allcin die Ursachc fur die hohe S.R. 
der perniciosen Anamic sein kann. Wenn man namlich einc schwere 
posthamorrhagischc Amimie oder cine esseniicll bypokromc Ananiie 
mit eincm Perniciosafall mil gleicber Blutkorpcrchenzahl vergleiclit, 
so zeigt der letztere Fall oft einc bedeutend bdherc S. R. (Bendien, 
Neuberg und Snapper, Rciclicl, u. a.) Diese nicdrigerc S. R. bei 
z. B. den posthamorrhagischcn Anamicn liessc sich dadurch erkla- 
ren, dass cine erhohlc Menge von Reficulocylcn mil verrmgerter 
Aggregalionstendenz in das peripbere Blut ausgcschwemmt ist und 
senkungshemmend wirkt. Dass mil dicscn VerJiallnissen aber 
zumindest nicht inimer zu rcchnen ist, zeigt ein Fall akuler Arteri- 
enblutung vom Magensack, den zu beobachten icb vor einiger 
Zeit Gelegenheit hatte. Der Mann Italic in der kurzen Zeit von 
reiclilich 24 Stunden sovicl Blut verloren, dass or troiz wieder- 


liolter Bluttransfusionen so niedrige Blulwerlc wie Mb 17 und 0.92 
Millionen rote Blutkorpercben aufwies. Die Reliculocytenznhl war 
beinahe normal (15 prontille). Er hatte trotzdem einc S. R., die 
nicht holier als 27 mm war. Ein Fall von pcrnicidser Anamic mit 
derart niedrigen Blutwerten zeigt, wie bekannt, praklisch inimer 
bedeutend holtere Scnkungswerte. 

Um weiterhin die Frage zu beleucliten, wie gross die Einwirkung 
ist, welche die Ananiie auf die Senkungsverluiltnissc hat, liahe ich 
in fiinf normalen Fallen Blut mit Eigenplasma verdiinnt undnach 
einer Stundc die S. R. bestimmt. Fig. 1 zeigt das Rcsultat, und das 
M esentlichste, welches man aus der ICurvc ablcsen kann, ist, dass 
die S. R. innerhalb der Grcnzcn fiir die klinisch vorkommenden- 
Wertc kaum liber 60 mm geht. Schr haufig Ireffen wir jedoch in der 
Praxis auf Falle von Perniciosa, die einc S. R. von 100 mm und weit 
dariiber hinaus aufwciscn, und dies sogar liei verlmllitismSssin 
beibchaltenen Blutwerten. 


Untcr anderen Erklarungsversuchcn hat man anch darauf hin- 
gewiesen, dass die roten Blutkorpercben bei pern. Atlantic ein 
hoheres spezifisches Gcwieht haben sollen und es versteht sich, dass 
dicser Poktor in extremen Fallen von BodcoUmg sein kann. Nasal- 
haka Olino zeigte z. B., dass sich die S. R. fur rote Blutkorpercben, 
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in Hayems Losung aufgeschlammt, proportional zum Farbindcx d 
Blutkorperchen verhielt, und Oestreich hat direkt gezeigt, dass filul- 
korperchen bei pernicioser Anamie ein hoheres spezifisches Gewicht 
hatten als normale Blutkorperchen. Iu 

Es zeigt sich weiter, dass die verschiedenen Eiweissfraktionen im 
Plasma bei Perniciosa in der Begel bei dennormalen Werten liegen; 
oft zeigen Falle von pern. Anamie sogar subnormal Eiweiss- 
werte. So betont z. B. Kisch, dass niedriger Fibrinogengelialt ein 
konstanter Befund bei Perniciosa ist,genau so wie bei den meisten 
anderen schweren Anamien, und Barsky weist auf die allgemeine 
Reduktion der Plasmaproteine bin, die jedoch meist die Albumin- 
fraktionen treffen sollen. Meulengracht, Iversen und Nakazawa 
haben Untersuchungen der Eiweissfraktionen bei verschiedenen 
Anamieformen vorgenommen und abnorm niedrige Werte beson- 
ders in den Fallen, die Odem aufweisen, gefunden. Bendien und 
Snapper, die sich eingehend mit hierhergehorenden Fragen be- 
schaftigt haben, geben unter ihren 118 Fallen von einem gemisch- 
ten klinischen Material 2 Falle von Perniciosa an, wo der Fibrino- 
gen- und Serumglobulingehalt vollkommen normal war. Bendien, 
Neuberg und Snapper veroffentlichen 2 andere Falle; in dem einen 
lag der Fibrinogengelialt dicht oberhalb dem normalen, in dem 
anderen war er erhoht. Die Serumglobulinwerte waren.in beiden 
Fallen normal. Diese Verfasser weisen darauf bin, dass die Anamie 
nur zum Teil die liohe S. R. erklaren kann, und dass diese jeden- 
falls hoher lage, als die Eiweissanalysen zu vermuten Anlass geben. 

Mehrere Forscher, z. B. Bendien, Neuberg und Snapper; Westcr- 
gren, Tlieorell und Widstrom, haben verschiedene empiriscbe For- 
meln fiir die Berechnung der S. R. aufgestellt, die mit Rucksicbtauf 
alle oben hervorgehobenen Faktoren entstelien sollte. Es zeigt 
.sich jedoch, dass diese Formeln vielfach nur approximate fur 
Falle von pernicioser Anamie gelten. ■ Die letzterwahnten Verfasser 
heben ihre 2 Pernicibsafalle hervor, wo der bereclmete S. R.-wert 
wesentlicli von dem beobachteten abwich. Auch in Bings und 
Jessens Zusammenstellung kann man in einem Perniciosafall die 
selbe mangelnde "Dbereinstimmung feststellen. 

Es ist also, nach der Litteratur zu beurteilen, deutlich, dass 
keine wirkliche Klarheit in diesen Fragen gewonnen ist, und vom 
auch in gewissen Einzelheiten Auffassung gegen Auffassung ste i > 
scheinen doch samtliche Verfasser dartiber einig sein, dass 
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bisher bekannten senkungsbefordernden Fakloren nichl ausrcichcn, 
um die Ursache fur die oft erheblicli crhBhtc Senkungsreaktion her 
pernicioser Anamic zu erklaren. 

In einer fruliercn Arbeit (Berlin 1939) babe ich das Problem dcr 
erhohten S. R. dcr pernicioscn Anamic von mebr tbcovctischen 
Ausgangspunkten bebandclt. Durcb eincn cinfachen Vcrsucb babe 
icb dort gezeigt, dass ein ganz ncuer Faktor bei dcr Beurteilung der 
Senkungsgesclnvi n digkei t bei dieser Krankbeit in Betracbt gezogcn 
warden muss. Ich babe spider den Vcrsuch untcr leihvcisc andercn 
Bedingungen wiederbolt, was aus dem weiter union angefubrten 
Versucb hcrvorgeld. 

Die NaClgewascbenen Blutkorperclien einer Normalperson von 
derselben Bluigruppe wie ein Patient mil pernicioser Aniimie wcrdcn 
in kleiner und gleicber Menge in zwci Robrcben mil derselben 
Menge Zitratplasma versctzl, das cine mil dem der Normalpcr- 
son, das andcrc mit dem des Perniciosapalienlen. Die S. R. wird 
nacb einer Stunde bestimmt und die Eiweissanalysen w or den gleicb- 
zeitig mil beiden Plasmaprobcn ausgefubrt. 1 Die Mctbodik in 
Obercinstimmung mit den Bescbreibungen, die vonTheorellund 
Widstrom veroffenllicbl sind. Das Rcsultat geld aus Tabellc 1 
hervor. 


Tabellc 1, 


Plasma von 

Albumin % 0 

Serum- 
globulin «/„„ 

Fibrinogen 

%> 

S. R. 

Normalperson . . . 

mm 

22.7 

2.8 

2f> 

Perniciosafall 

wmttsm 

18.3 

2.0 

•1C. 


Wie crsichtlich konnen sicli bei dicscm Versucb weder die 
Eiweissfraktionen, nocb die Vcrdvinnung und die verschiedenen 
Eigenscbaftcn dcr Blutkorperclien bei dem beobacldelcn Unter- 
schied in der S. R. geltcnd machen. Ein ctwaiger Untcrscbied in der 
Viscositiit des Plasmas diirftc von einer so gcringen Grossenord- 
nung sein, dass or keine wesentlichc Rolle in dcr Auseinandcrset- 
zung spied. Man wird deshalb gczwungen, das Vorhandenscin ernes 
andercn und entscheidenden Faktors anzunehmen, um die Erklfi- 


1 Die Eiweissanalysen sind 
chcmischc Inslilut in Upsala 
die wcrtvolle I-Iilfc. 


von cand. mod. L. Hessclvik lram vncdiv.irdsch- 
ausgefQhrt Worden. Ich danke ihm hiennit fflr 
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TT.nl mil Atber gcwaschen, unci dann in cincr 1 cm 3 pliys. Koch- 

salzlosung «*elosft. Mit dicscr Losung als Ausgangspunkt mrd cine 
salzlosung & 1 , . 1 ,« „ s w m \t phys. Kocbsalzlosung 

Konzentrationssene 1/2, 1/4, l/b u. s. v. P > 

als Verdimnungsfiussiglceit bergesicllt. . Merkstricb 

Gewohhliche Leukocytenpipetten Wen bis zum Mert^nch 
1 mit einer 2.5 % Blutkorpcrclicnsuspension von emer Norma 
person und danacb mit den vcrschicdcnen Lysocitbmlosungcn ns 
zum Merkstricb 11 gefulll. Nach cincr sorgfaltigcn ^bung 
des Inbaltcs Wen die PipcUen cine Stundc im lhermoslat be 3/ 
Grad und danacb nocb eine Stunde nn Kublscbrank aufbeua • 
Darauf crfolgt die Zahlung von niebt bamolysicrenden Zellcn m c c 
Burkcr-Turckschen Zahlkammcv. Zum Vcrglcich client der Inhal m 
einer Pipette, die anstatt einer Lysocitbiniosung nut pbys. Ivoc b- 
saltzlosung gefullt worden ist. Dcr Hamolyscngrad wird clirckt 
in % des Vcrglciclwcrtes angegeben. 00 % HiVmolyse W als 

vollstandige Hamolyse gereebnet. 

Dcr Einfaclibeit wegen wird zwcckmiissigerwcisc dcr Lysocilmn- 
gebait in clem untersuebten Serumprobc als »Lysocilbmznhb> an- 
gegeben, zum Bcispiel die nicclrigstc Konzcntration, die vollstandige 
Hamolyse ergab, ist 1/8. Ly socilbiuzahl S. 

Diese Mctbodc kanu grob erseboinen, gibt aber dock fur den 
praktiseben Gcbraucb vollig brauebbare NVerlc. Hinc cxakte 
chcmiscbe Melbodc stcbl, sovicl icb weiss, niebt zur Vcrfiigung. 

Einc derarlige Bcstimmung des Lysocitbins ist mil den librigen 
Analysen in demvorher referierten Vcrsucli parallel] ausgefuhrt, 
und die Ergelmisse bcider Vcrsuchc sincl niitcinandcr vergliehen 
worden. Es zeigtc sich bierbei, class sic cine bedentendc Different 
aufwiesen; die Lysociibinzahl in dem Pcrniciosaplasina war 8, und 
im Normalplasma 16. (Siehc Tabclle 2). Es will also scbcinen, dass 
bier ein Fnktor vorbanden ware, dcr moglicberweisc von Bcdeu- 
tung fiir das Verstandnis dieses offenbaren Unlerscbiedcs in dcr 
S. R. der beiden Fade scin kann. 


Tab ell e 2. 


Plasma von 

Albumin %„ 

1 

Scrumglo- 
I U«Uu n / 60 

pilninogcn 

°/on 

1 

i Lysodl- 
j luiv/.\W 

1 

8. R. 

• 

1 

1 

: Normal person , . . . 
[Perniciosafall , .. 

54.8 

4-1.0 

22.7 

18.3 

! 

2.S 

2.9 

16 

8 

20 

•ir. 
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Um m elir Klarheit dariiber zu gewinnen, imvieweit dies wirk- 
Hcli der Fall 1st, liabe ich spater gleichzeitige Ehveissanalysen und 
Lysocitbmbestimmungen ausgefubrt und die S. R. bei zehn v C r- 
scbiedenen Fallen pernicioser Anamie gemessen. Samtliche Fdlle 
sind sicbere Perniciosafalle mit typiscliem Sternalpunktat gewesen, 
und alle baben mit liocbgradiger Remission auf spezifische Beliand- 
lung reagiert (10 cm 3 Campolon i. m. an aufeinander folgenden 4 
Tagen.) 

Zwei dieser Falle sind nur im Zusammenhang mit der Aufnahme 
ins Krankenbaus untersuclit worden, wahrend die 8 iibrigen aucli 
nacb der Remission untersue'ht worden sind. In den Fallen, die 
aucli nacb der Beliandlung verfolgt wurden, babe icb — ehe die 
S. R. bestimml tvurde — die Blutkdrperchenzahl/mm 3 auf ung. die 
gleicbe Zabl wie vor der Bebandlung durcb Verdiinnung der Blut- 
probe mit Eigenplasma reduziert. Das Ergebnis dieser Unter- 
sucliungen gebt aus Tabelle 3 bervor. 

Um den Unterscbied in der S. R. zwisclien den untersucliten 
Perniciosafallen und den gedachten Fallen, in denen die S. R. an 


Tabelle 3. 


Nr. 

Datum 

I-Ib. 

1 

o 

o 

w* 

o 

o 

o 

2 

o 

7* 

o 

o 

c 

1 

n. r 

Z? '- r - 
— c 
3 ■ 

S.R. 

cc 

C3 

00 

Bamcrkungen 

1. 

31. 

X. 39. 

57 

1.81 

24.8 

1.6 

12.1 

16 

28 

0 



15. 

XII. 39. 

79 

3.60 

28.0 

1.6 

36.0 

16 

21 

0 


2. 

16. 

XII. 39. 

2G 

0.99 

17.7 

1.2 

28.4 

2 

151 

0 



1. 

II. 40. 

57 

3.18 

36.1 

1.9 

37.5 

16 

20 

32 


3. 

25. 

1.40. 

43 

1.42 

12.1 

0.8 

16.9 

16 

13 

0 



29. 

II. 40. 

63 

2.79 

39.4 

2.6 

16.4 

16 

57! 

37 

Akut. Infekt. 

4. 

3. 

11.40. 

57 

2.52 

29.9 

3.0 

38.7 

8 

61 

25 



4 . 

III. 40. 

94 

4.64 

28.7 

2.1 

43.3 

32 

8 

1 


5. 

5. 

II. 40. 

32 

1.14 

13.1 

2.8 

36.2 

16 

25 

0 



20. 

III. 40. 

74 

3.90 

21.9 

2.6 

54.8 

16 

37 

0 


6. 

9. 

II. 40. 

58 

1.98 

27.2 

2.0 

14.4 

32 

2 

0 



5. 

IV. 40. 

85 

3.27 

24.7 

3.2 

57.5 

— 

121 

4 

Akut. Infekt. 

7. 

24. 

II. 40. 

53 

1.68 

23.5 

4.91 

54.3 

8 

80 

55 

Akut. Infekt. 


20. 

III. 40. 

90 

3.81 

24.0 

2.8 

51.9 

16 

IS 

0 


8. 

5. 

IV. 40. 

53 

1.90 

26.9 

2.8 

42.2 

8 

26 

9 



28. 

III. 40. 

84 

3.90 

25.9 

4.0 

60.6 

— 

38 

18 


9. 

19. 

III. 40. 

42 

1.90 

35.9 

1.9 

36.0 

4 

124 

38 



17. 

III. 40. 

32 

1.30 




8 

48 

0 

— "" 














DIE sknkungsrea.ktiom bei peiuuciBser anamie. 

S.R. ' 



Hand dcr feslgestclllen EiweissAverlc, tier Blulkdrpcrclienzahl, 
u. s. ay. berecbncl Avorden Avar, denllichcr zu veransebauliebcn, 
babe ich die Formel bcnuizl, die A T on Bendien, Ncuberg und Snap- 
per aufgcslglli worden ist. Es zeigt sicli aber, dass diesc Formel 
niclit gceignel isl,dann bcnuizl zu worden, wenn es sich urn Plasma 
mil so niedrigen Eiweisswerten bandelt, Avie sic bier in mehreren 
Fallen vorhanden Avaren. (Fall 1, 2, 3, 10) und man crhalL bierbei 
auch nicbl die gcringslc tjbereinsiimniung zwisclien dem beroebne- 
ten und dem virklicbcn Wert der S. R, Die Formel isl jcdoch 
bcnuizl Avorden, obne dass Hamalokriluntersucbungen nusgefiihri 
Avordcn Avaren, aber das Blulkorpercheiwolumcn isl an der Hand 
dcr Blutlcoi'pcrcbcnzabl annabernd errecbncl worden. 

Bei eincr Priifung der Tabellc ist es namiich auffallend, dass 
die Ehveisswcrlc in 4 dcr unbebandellen Fiille ungcAvolmlich niedrig 
sind; in 5 Fallen liegen sie Auillig innerbolb der Normalgrenzen und 
nur in cinem Fall (Fall 7) ist dcr Fibrinogemverl deullicb erbobt. 
Dicscr Fall balle jedocb bei der Einlicferung in die Ableilung ausscr 
seiner Pcrniciosa aucb cine akute Lu f l robr cbeni nf ck l i on . 



I'.ACSAI! 1U:P.L1?.‘. 


-ir.Cl 



In;. 


*) 


S.lt.ium, . l.ysmitl»in?-«hl +fr Fibrhmia-n Glnbuliu*,, 

Hil <5, »«/,, »- *Jf». It.n K, <1. u /u ” °" 7 
ni. <i. »;/ *-» iui.k. ti. */i *-* n.i? min. 


Writer ist t*s von Interesse zu beohachlen, clnss die S. R. nucli 
lu i diesem nicbt sebr umfnnj'reidion Material nieht in alien unbc- 
liandelteii Fallen stark erlidhte Welle zeif*l, was nacli Reichel ein 
stiindii* vorkommendes Symptom bei perniciuser Anamie scin 
sollte, und das naeli Klar in den allenneislen Fallen vorliandcn scin 
soil to. Die ZusammenstelUin^ z.eifjt so;«ar einon kail mil deni an 
ot'wolmlieh niedrifjen Welle von 2 mm/1 St unde. Dieserkallliallc 
nucli eiuen Lysoeilliinwert. tier doppelt so hoeli war als die als nor 
mal nngogebcne Lysoeitliiuzald von 10. 

Widireitd der Beliandlung liaben in drei dor Ffdle die S. R.-\\cr e 
deutlieli nbuenommen, und die Tabello zeiitt aueli, wie die k}* 0 
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cithinzahl parallell damit zugenommen hat. In ein Paar Fallen 
hat eine Zunahme der S. R. wahrend der Behandlung stattgefun- 
den, (Fall 3 und 9), aber in diesen Fallen haben auch akute Mek- 
tionen eine Rolle gespielt und den Erweissgehalt in so hohem Grade 
verandert, dass die S. R. davon beeinflusst worden ist. 

Es ist ausserdem deutlich, dass eine negative Korrelation 
zwdschen der S. R. und der Lysocithinzahl vorliegt. Begreifl'icher- 
weise ist dies Material zu klein, um auch nur mit einiger Sicherkeit 
diesen Befund feststellen zu konnen, aber dieTendenz scheint mir 
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docli deullicli zu sein. Dieses isl amsclioAslen in Fall 2 zumAus- 
dtuck gekommen, wclcher in big. 2 graphisch gezeigt wird. Die 
Ubcreinslimmung ZAvisclien den niedrigen Lysocithinzalilen und 
den liolicn S. R.-Wcrlen und umgekelirt geht War aus dieser Tabelle 
henror, und analog liiennit zeigt sic]), dass die Fade, die cine nor- 
male Lys'ocilhinzahl liabcn, cine nur massig erhohte S. R. 
nuhveisen. 

Diese Kurvcn zeigen nacli ineiner Meinung instr'uktiv, dass die 
EhvcissvGrliftllnis.se dcs Plasmas in clicscm Fall nicht das'Gcringste 
fur die crlidlile S. R. bedeulen konnen. 1st dock die S. R. in diesem 
Fall, avo so wok! die Scrumglobulin als auch die Fibrinogenmengen 
initial niedrig Avaren, und ausserdem von der crslcn Untersucliung 
bis zur lclzten zugenommen liabcn, vollslandig unabhangig davon 
von 151 mm bis 20 mm heruntergegangen (nacli Reduktion der 
Blutkorpcrclienzalil auf den ursprungliclien Wert.) 

Der einzige, die Senkung beeinflussende Faklor, der sicli zwis- 
clien den beiden Unlersucbungen in erliebliclierWeisegcanderthat, 
ist also das Lysocitbin, das in diesem Fall um das Vierfache, 
zugenommen bat. 

Um cine Auffassung dariiber zu gewinnen, Avic friilizeitig die 
Verminderung der S. R. Aviilirend dcr Bcbandlung cinselzt, ist 
cine Anzabl A r on Fallen mil lagliclien Kontrollen A r erfo]gt Avorden. 
Diese Sadie ist sclion friiber Gegenstand A T on Unlersucbungen 
durcb Reicbel gcAvesen, der darauf bimveisl, dass cine sebr scbnelle 
Verminderung der S. R. als ein frtibes undzuverlassigesZeichcn 
dafiir eintritt, dass einc Remission Avirklicb in Gang gekommen 
ist. Reicbel bat aucb cine Reibc Kunrcn verdffentlicbt, die dies 
belcucbten. Als Rcgcl, meint er, kommt diese Senkungsvermin- 
derung gleicbzeitig mit der Reticulocylcnkrise. Er liebt aucli lier- 
A r or, dass, AA f enn cine Reticulocylcnkrise auftrilt, obne dass die 
S. R. sinkt, dcr A\ r eitere Verlauf zeigt, dass eine Avirklicbe Remis- 
sion nicht zu Stand gekommen ist. Nacli einer erneuten inte'nsiven 
Lebertlierapie kann man spater selien, Avie die S. R. sinkt und die 
Blutwcrte succcsiv steigen. Dies betont aucb Huo Cbeng, der 
gefunden bat, dass die S. R. oft sclion 24 Stunden nacli dem Ein 
setzen der Bcbandlung lieruntergchl. Er AA r eist ausserdem darauf 
bin, dass die grosse Bedeutung dcr S. R. fur einc Beurteilung der 
Wirkung der Behandlung nur dann eine Avirklicbe ist, Avenn eine 
urspriinglicb A r orhandcne sebr liohc S. R. schnell abnimmt. Diese 
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Ergebnisse kann ich zwar in alien Teilcn bestatigen, muss aber 
betonen, dass die sebr sclmelle Vcrminderung der S. R. in dcr 
Regel vor der Reticulocytensleigerung kommt, Avahrend zu gleicbcr 
Zeit die sog. Stabilisierungszahl (Berlin 1941) zunimmfc. Sielic 
Aveiter Fig. 3. Aus diesem Grunde konncn sicberlicb die zuneh- 
menden Reticulocyten mit ihrer geringeren Aggregationsfahigkeit 
keine Rolle als ein die Senkung vermindernder Faktor 
spielen. 

Friiber ist die sclmelle Vefanderung der S. R.-Wextc Gegen- 
stand der verscbiedenartigsten Auslegungen gcAvesen. Als Ver- 
such zu einer Erklarung hat man z. B. den Umstand angegeben, dass 
die C0 2 -Bindungskurve des Blutes sicli ini Anfang der Remission 
verandert, sclion che die Hamoglobinkonzentration eine Yeran- 
derung nach obenerrahrenhat(Hitzenberger undTuchfeld). Muller 
hat gemeint, das die Tatsache dass das Blutkolesterin in einigen 
Fallen gleichzeitig mit der Rcticulocytenkrise schncll zunimmt, 
fur die Erklarung der sinkenden S. R. \ 7 on Bcdeutung sein konnte. 
AVie oben envalmt Avurde, hat man von mchrercn Seiten die An- 
sicht vertreten, dass die j ungen Reticulocyten eine geringcre 
Aggregationstendenz hatten als die reifen Blutkoqierchen, und 
dass die S.R. tcihA'eise aus diesem Grunde abnimmt. Dies ist zwar 
richtig, fiihrt aber zur Entsteh'ung einer sog. Sclileiersenkung A r on 
typischem Aussehen (Gripwall). 

Aus der Tatsache, dass dicsc Abnahmc der S. R. schon vor der 
Rcticulocytenkrise eintritt und dass man durch Austauscln r ersuch- 
mit normalen Blutkorperchen keine Verandcrung in der Scnkungs- 
geschwindigkeit feststellen kann, geht nach mciner Auffassung 
hervor, dass der cinzige Umstand von Bedeutung fiir das Ver- 
standnis dieser Verluiltnisse derjenige ist, dass der Lysocithinge- 
halt rascli zunimmt, nachdem man eincAvirksame spczifischeBe- 
handlung eingesetzt hat. Ebenso diiften sich die sehr hohen Sen- 
kungswerte, die man in einigen Perniciosaf alien findet, da durch 
erklaren lassen, dassliierbei der Lysocithingchalt ini Plasma Avesent- 
licli vermindert zu sein pflegl,und folglich eine erhohte Miinzrollen- 
bildung zu Stunde kommen kann. 
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Zusammenfassung . 

Nach einer Litteraturiibersicht, die die Tatsache beleuchtet wie 
wezug eigentlich iiber die Ursachenftir die bei pernicibser An&mie 
oft extrem erhohte S. R. bekannt ist, abgesehen von der Bedeu- 
tung, die der verminderten B.lutkorperchenzahl zukommt, geht der 
Verfasser auf eine Serie eigener Versuche iiber. Es wird naclige- 
wiesen, das in den Fallen von Perniciosa, wo die S. R. stark er- 
hoht ist, ein bedeutend berabgesetzter Lysocithingehalt im Plasma 
vorliegt. Versuche mit Parallellbestimmungen von Fibrinogen, 
Serumgl'obulin, Albumin und Lysocithin mit gleichzeitiger Messung 
der S. R. in 10 Fallen von Perhiciosa zeigen, dass die Eiweissver- 
h altnisse in den untersuchten. Plasmaproben wahrscheinlich sehr 
wenig fiir die Erklarung der Senkungszunabme zu bedeuten haben. 
Diese sind namlich in praktisch alien Fallen normal oder sub- 
normal. Von den 10 Fallen sind 8 mit samtlichen erwahnten Be- 
stimmungen aucli nach effektiver sp'ezifischen Behandlung weiter 
verfolgt worden und es hat sicli gezeigt, dass das einzige, das sick 
im Laufe der Behandlung wesentlich geandert hatte das Lysocithin 
war; so hat dieses z. B. in einem Fall bis zum Vierfachen zuge- 
nommen, wahrend sich die Eiweissfraktionen in keinem boheren 
Grad geandert haben. Gleichzeitig hiermit ist die S. R. von 151 
mm bis 20 mm gesunken. 

Zum Schluss wird hervorgehoben, dass diese in der Regel 
rasche Verminderung der S. R. vor der Reticulocytenkrise eintritt, 
wahrend zu gleicher Zeit eine Zunahme der sog. Stabilizierungs- 
zahl festzustellen ist und demnach das Perniciosaplasma wahrend 
der Behandlungsdauer seine Fahigkeit, Lysocithin zu bilden, 
zur iickerhalt. 

Der Verfasser ist der Ansicht, dass die Versuche es inhohem 
Grade fiir wahrscheinlich erscheinen lasSen, dass derverminderte 
Lysocithingehalt des Plasmas bei pernizioser Anamie dieUrsache 
fhr die oft erhohte S. R. bei dieser Krankheit ist. 
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Investigations on Serum Albumin and Urine 
Albumin during Proteinuria. 

By 

MO GENS FABER. 

(Submitted for publication July 8, 1943). 


The study of the proteinuria in kidney diseases lias, especially 
in the past, given rise to considerable discussion regarding the 
origin of the urine protein. Numerous investigators have studied 
the relation between serum protein and urine protein, and even 
though the results frequently have been conflicting they seem 
more recently to point to the fact that the two proteins are iden- 
tical, Tli ere is not complete agreement, but a few of the newer 
publications apparently offer an explanation of any discrepancies 
that may exist. (As regards pertinent literature, reference is made 
to the monograph by Bing). 

Goettscli and Reeves were able to show that in patients wi i 
nephrosis it was impossible to precipitate all the serum protein 
in an otherwise quantitative precipitation with anti-sera prepare 
with normal serum protein, finding in these patients a snia er 
precipitation than corresponding to a determination base 
Howe’s salting-out technique. In normal dogs, however, it wa 
possible to precipitate all the serum protein by this metlio • 
a later paper Goettscli and Lyttle have gone further into the ques ion, 
having a larger material on hand. In severe cases of nephrosis 
was frequently but a smaller amount of albumin as well as g o 



INVESTIGATIONS ON SEBUM ALBUMIN AND UBINE ALBUMIN ETC, 467 

which could be precipitated, while a larger fraction remained in 
solution. When the nephrosis improved the abnormal protein frac- 
tions diminished at the same time, though the change here was slow- 
er than the improvement in oedema and proteinuria. Similar 
changes were found also in patients with nephritis, but as a rule 
less pronounced, even though here too maximum changes could 
be found. In contrast to the albumin the abnormal globulin could 
form antiserum and could therefore be precipitated independently. 
The urine was als found to contain these abnormal proteins, though 
in smaller amounts. The investigation failed to establish any 
connection between the magnitude of the proteinuria and 
the amount of abnormal protein, even though the latter was 
found far more frequently in the larger proteinurias. 

Investigations giving similar results have been published by 
Alving and Mirsky who investigated the cystine content of serum 
albumin. In patients with nephorosis they found less cystine in 
the serum albumin than in the urine albumin, and, moreover, 
that the latter contained as much cystine as did nomal scrum 
albumin. In contrast, the globulin was found to be unchanged. 
In a single case they succeeded in separating a new protein from 
the serum albumin, the protein being insoluble in salt-free liquid. 

' The cystine content of this new protein proved to be 'considerably 
less than that of either albumin or globulin. 

These particular results seemed so interesting that they have 
been made the subject of further investigation. 

The cystine content of scrum is not reported alike in the lite- 
rature. Thus Lang and Braun found 5.2 % in the purest fractions, 
Tuchman and Reiner an average of 6.07 % with variations from 
5.35 to 7.40 %, and Balint and Balint 4.99 % ± 0.25 % for the 
whole of the albumin fraction and a little more, 5.03 %, for the 
part that remained in solution at 30 % ammonium sulphate. 

Technique. 

Serum is obtained after coagulation of blood secured without ad- 
dition and independently of meals, as a rule in the forenoon. This 
serum is diluted with equal parts of water, and 1/10 volume of 
sodium acetate/acetic acid buffer is added according to ITenri- 
ques and Klausen. The globulin is precipitated from this mixture 
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Hours 


I-ig. 1. 


The mensurable amount of cystine during hydrolysis of serum protein. 

by addition of equal parts of saturated solution of ammonium 
sulphate. The precipitate is isolated and dissolved in the smallest 
possible amount of water. 10 ml of saturated ammonium sulphate ' 
are added, thereupon concentrated hydrochloric acid (generally 
about 0.25 ml) until no further precipitate is formed. Tire precipi- 
tate is filtered and dissolved in the minimum amount of vater.’ 
With 10 ml of serum to start with, 25 ml of water will usua y 
be required for the solution of the globulin and 50-100 ml for 
the solution of the albumin. The urine is treated in the same manner 
after filtration and neutralization, but without any u ion. 

In the solutions thus prepared protein is determined as nitrogen 
by the micro-Kjeldahl method. First, however, the protein is pre- 
cipitated with tannic acid and the precipitate waslie wi r a 
solution of tannic acid until free from ammonium sulphate 

In the protein solution formed cystine is determined J 
drolysis with hydrochloric acid. 0.3 ml of the protein soluW is 
transferred to a 100 ml flask with 17 ml of concentre edhyc ^ 
ric acid so that the final concentration is 20 /„ H • hQurs 

equipped with condenser and the mixture is 01 e 2 ^ 

on electrically heated sand bath. Hydrochloric aci ^ ^ 

porated until the mixture has the consistency 0 ^ JPj neutrali - 

residue is transferred to a 20 ml measuring flask where 
zed with sodium hydroxide, using methyl red paper as anmdicat 
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until pH=about 5.7. The contents are made up to 20 ml and filtered. 
Cystine is then determined according to Kassel and Brand,- without 
modification, though the author finds a slightly different extinc- 
tion curve. 

During the hydrolysis the cystine is subject to a continuous 
breakdown so that values found after the hydrolysis undoubtedly 
are not entirely correct. We have therefore checked, by constant 
sampling, the amount of cystine that can be determined during 
the hydrolysis of a serum protein preparation. The cystine content 


Table 1. 

The cystine content of scrum proteins in normal persons. 


Albumin, 

cystine % 

Globulin, 
cystine % 

1 

2 

1. 4.52—4.57 

4.47—4.42 

1.75—1.75 

2. 4.52—4.63 

4.69—4.73 

1.62—1.72 

3. 4.31—4.26 

4.49—4.42 

2.14—2.02 

4. 4.82—4.90 

4.82—4.82 

1.56 

5. 5.37—5.49 

5.21—5.18 

2.34—2.28 

6. 4.33—4.40 

4.28—4.28 

1.92—1.92 

7. 5.21—5.21 

5.21—5.21 

2.00—2.04 

8. 4.72—4.72 

4.45—4.45 

1.92—1.98 

9. 4.93—5.04 


1.96—2.08 

10. 4.47—4-33 


2.13—2.09 

11. 4.65—4.65 


1.72—1.81 

| 12. 4.65—4.73 


2.06—1.96 


of the hydrolysate is shown in fig. I. It will be seen that the curve 
displays a rather rapid rise until reaching, in about 10 hours, 
a maximum zone extending over a couple of hours. Then follows 
a linear drop in the amount of cystine. 10 hours has therefore 
been chosen as the best time of hydrolysis. The true value of the 
cystine content of the hydrolyzed protein is undoubtedly higher 
than the value at 10 hours and must be situated between this value 
and a value corresponding to the point where the extension of the 
rectilinearly falling part of the curve will intersect the ordinate. 

The assuracy of the method is shown in table 1, giving double 
analyses on a single hydrolysate as well as analyses on two hydro- 
lysates. The accuracy appears to be about ± 5 %. 
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Table 2. 


The ° ySline COn(Cnt ° fthe serum and mine P r °Mns from patients with proteinuria, 


Diagnosis 

: 

C y s t i n 

e % in 

F* wci JHirw, 

Serum 

. Urine 

Albumin 

Globulin 

Albumin 

Globulin 

Proteinuria below 1 g per 24 hours. 


Pyelonephritis .... 

4.53 

2.50 



Pyelonephritis .... 

5.19 

2.50 



Pyelonephritis .... 

3.70 

2.14 



. Proteinuria above 5 g per 24 hours. 


Nephrosis 

1.99 

2.02 

4.38 

2.19 

Nephritis chron. .. 

2.07 

1.97 

4.55 

1.8G 

Nephritis chrcn. . . 

3.33 

2.68 

5.01 

1.9G 

Nephrosis 

3.53 

1.60 

5.14 

1.93 

Nephritis chron. . . 

3.15 

2.03 ' 


2.04 

Nephrosis 

1.74 

2.24 

5.10 

2.17 


Nephropathia of pregnancy. 


1 

5.05 

2.31 



2 

4.60 

1.73 

4.79 ; 

1.89 

3 

4.16 

1.96 

4.41 

’ 1.81 


Results. 

’ The normal material, comprising 12 determinations, shows 
in case of the albumin fraction a cystine content varying from 
4.28 to 5.49 %, with an average of 4.75 %. In case of the globulin 
fraction the cystine content is found to vary from 1.56 to 2.34 %, 
with an average of 1.95 %. These results are in good agreement 
with those obtained by earlier investigators. 

The situation is entirely different in case of patients with 
diseases of the kidneys. Table 2 shows that in the majority of such 
cases we find a reduction of the cystine content of the serum 
albumin, a reduction so large that a few of the protein samples 
examined contain less than half of what is normally found. In 
contrast to this finding the urine albumin samples show a norma 
cystine content. Serum globulin and urine globulin, however, show 

in all instances normal cystine content. . 

The reduction in the cystine content of the serum is to some 
degree dependent on the magnitude of the proteinuria. Ia an 
proteinuria, i.e., with less than 1 g of protein per 24 hours, ae 
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find only insignificant deviations from the normal. In severe pro- 
teinuria, i.c., more than 5 g in the diurnal urine, and in most cases 
more than 10 g, a reduction is always observed.. The duration 
of the proteinuria is likewise of importance. The short, but usually 
violent proteinuria of nephropathia of pregnancy gives only a rather 
insignificant reduction of the cystine content. 

Tims it appears that the difference found between the cystine 
contents of serum albumin and urine albumin is essentially depen- 
dent on the proteinuria. This phenomenon seems most readily 
explained by means of the above mentioned experiment by Alving 
and Mirsky in which these investigators succeeded in isolating an 
abnormal protein in the serum albumin fraction. 

When dialyzing a solution of serum albumin from a patient 
with proteinuria for a sufficient length of time a precipitate will 
appear, at any rate when the proteinuria is reasonably pronounced. 
The author has carried out such dialyses, using collodion caps. 
When the outer liquid was changed daily a week would usually 
have elapsed before the precipitate appeared. When it just began 
to appear it might be redissolved by dilution, but the next day 
is was completely insoluble. Dialysis of 4 albumin samples from 
normals gave no precipitate, even when the dialysis was continued 
beyond a week. Table 3 shows the result of such experiments on 
serum from patients with proteinuria. In all cases investigated it 

Table 3. 
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was possible to demonstrate the presence of this protein character- 
istic for such patients,, and in several cases it constituted mon 
than half of the total albumin fraction. 

The precipitated protein seems to be denatured. At any rate 
it cannot be dissolved again in salt solutions or after pH-changes' 
The chemical composition of the precipitated protein is entirely 
different from that of normal serum albumin, mile the cystine 
content of the normal albumin is about 4.75 %, the precipitated 
protein contains between 0.5 and 0.9 %. As it undoubtedly is 
contaminated by serum albumin it is safe to assume that the lowest 
value is the most correct. It also corresponds with the findings of 
Alving and Mirsky in the case investigated b'y them. The nitrogen 
content of the protein in question is in two samples found to be 
14 and 14.1 % respectively. 

The protein which remains in solution after the dialysis ap- 
pears to have the same composition as the albumin in nortnals, at 
any rate as far as the cystine content is concerned. An exception 
is the albumin in the cases with amyloidosis investigated, but these 
cases will be treated separately. All the samples of urine examined 
contain an albumin which resembles the normal protein, but the 
method of determination is not sufficiently accurate to eliminate 
the possibility that a smaller amount of protein might be present 
in the urine albumin without it being possible to detect it in the 
cystine determinations. Thus it will be seen that most of the urine 
albumins contain a little more cystine than the corresponding 
serum albumins. This is presumably due to the presence of diffusible 
nitrogen-containing substances and not the presence of the cystine- 
poor protein. In 4 of the cases investigated dialysis gives no pre- 
cipitation which might indicate an admixture of this protein. The 
dialysate, however, shows a fall in the nitrogen content while the 
cystine content is constant. This phenomenon has then produced 
an apparent rise in the cystine content of the dialysate. 

Discussion. 

It has been shown that serum in patients with proteinuria con 
tains a protein which is precipitated by ammonium sulp ate m 
the albumin fraction, but is insoluble in salt-free liquid a pro em 
which in its chemical composition deviates from both a um 



investigations on serum albumin and urine albumin ETC. 473 

and globulin in normals, and which does not pass out into the urine 
during the proteinuria. 

It does not seem very probable that this protein is found in nor- 
mals, at any rate it is not present in any large amount. The cystine 
content of normal albumin and of the soluble part of the albumin 
from patients with proteinuria is the same, and .no precipitation 
is observed even in prolonged dialysis of normal serum albumin. 
Very small amounts, however, will hardly manifest themselves 
in the cystine determinations and may perhaps not be precipitated 
either, so the question of the presence in normal albumin is not 
answered with absolute certainty. If such small amounts were 
present, the rise during the proteinuria would presumbaly have 
the same origin as the rise in choline esterase concentration under 
similar conditions. It is another possibility that this protein is 
produced during the proteinuria as an attempt on behalf of the 
organism to preserve the colloids in plasma. 

It seems as if the cystine-poor protein here mentioned must be 
found in the protein described by Goettsch and co-workers, which 
they were unable to precipitate by means of anti-sera. Altogether, 
the two proteins seem to accompany each other during the de- 
velopment of the disease — but it is doubtful that they are com- 
pletely identical since Goettsch also finds some of his protein in 
the urine, though less than in serum. While not completely identi- 
cal, the one desribed here may be included in the protein described 
by Goettsch. 

It is strange that none of these protein groups can be redis- 
covered as independent protein in electrophoresis experiments. 
In such experiments we find, as shown by Luetscher for example, 
only an increased amount of ^-globulin and, if the albumin content 
is very- low, an increased amount of a-globulin. The behavior of 
the albumin appears natural. At pH = 4 the albumin may be 
separated into 2 fractions, but both of these pass through the 
kidneys with their mutual ratio unchanged. 


32 — Acta med. scandinav. Vol. CXV. 
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Summary. 

In a number of cases of proteirfuria the cystine content of the 
serum albumin is found to be considerably reduced. Moreover it 
is found that this reduction is due to the presence of a protein 
having a very low cystine content. This protein cannot be demon- 
strated to be present in normal persons, and does not pass out 
into the urine. It does not seem to occur in patients with 
proteinuria until this proteinuria has reached a certain magnitude 
and has lasted for some time. The most reasonable explanation 
of the accumulation of this protein during proteinuria is that 
it is normally found in very small amounts and first during 
proteinuria is retained and increased in amount while the rest of 
the serum albumin passes out into the urine. 
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Serum Choline Esterase in Patients with 
Proteinuria . 1 

By 

MOGENS FABER. 

(Submitted for publication July 8, 1943). 


In earlier papers (Faber) it has been shown that there exists a 
definite correlation between the serum choline esterase and the 
serum albumin, so that low concentrations of the albumin follow 
low values of the serum choline esterase and high albumin con- 
centrations are found in patients exhibiting high values of the 
serum choline esterase, a straigt line reaction existing between 
the two substances. These observations are best explained by 
attributing the same origin to the two serum proteins in question, 
the place of formation presumably being the liver. A few simple 
deviations from the rule have been pointed out. 

In view of these observations it seemed natural to investigate 
the behavior of the serum choline esterase in case of the exceedingly 
low values of the serum albumin which are found in proteinuria 
caused by diseases of the kidney. In this investigation the choline 
esterase determinations were made according to the gasometric 
technique of Ammon, 1 % serum and 0.8 % acetylcholine chloride 
being used. The temperature was 38° C. The amount of C0 2 , 
in cubic millimeters, evolved in 60 minutes is a measure of the 
number of units of choline esterase. For details, see earlier papers. 

1 Aided by a grant from Nordish Insulin Fond. 



476 


MOGENS FABER. 


The protein analyses were made according to the method ol 
Henriques and Klausen, the nitrogen determinations according to 
A. C. Andersen and Norman Jensen. 5 

The correlation between the serum choline esterase and the 
serum albumin previously found was not observed in patients 
with proteinuria. Rather, the relationship was reversed, so that 

Serum 

Albumin Fl &‘ 



The ratio between serum choline esterase and serum albumin in cases 
with proteinuria. The middle one of the lines in the graph is the average line 
drawn from cases without proteinuria. The two other lines represents a 
variation of 0.5 % albumin. 80 % of the cases without proteinuria are 

found inside this limit. 


the patients showing the lowest concentrations of serum albumin 
frequently exhibited the highest values of serum choline esterase. 
Fig. 1 shows the first determinations in case of all patients exa 
mined. It will be seen how most of the determinations deviate, 
often to a considerable degree, from the region marked off in the 
graph by the lines within which the values for 85 % of the patients 
without proteinuria were found to be located (see earlier paper b} 
Faber). 
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Table 1. 


Serum choline esterase in patients with proteinuria. 


2 

o 

cn 

o 

X 

> 

o 

Diagnosis 

Date 

$ 

r~" 

3 n 

$ O 

gf 

r" 

r* 

*r. 

Total serum 
protein % 

EL 

§£ 

*-<• 

ja 

g 2 
5" - 5 

o'- 

*-5 

o 

r* 

ss2. 

5 

Diuresis cc 

Approximate 
protein 
secreted per 
day gr. 

1 

M 

49 

Nephrosis amyloid. 


iso 

5.27 

2.53 

2.74 




2 

F 

22 

Pyelonephritis in puerp. 


141 

7.20 

4.1 S 

3.02 

0.125 



3 

M 

34 

Nephritis chronica 

5.X11 

137 

4.93 

2.90 

2.03 

0.3 

1150 

3.5 





S.XI1 

129 

5.05 

2.69 

2.36 

0.3 

[gay 

4.1 





li.XU 

138 

4.99 

2.98 

2.61 

0.6 


12.9 

4 

F 

30 

Nephritis 


128 

6.25 

4.14 

2.11 

0.15 

1050 

1.5 

5 

M 

29 

Nephritis chron. 


120 

5.43 


2.16 

0.5 

1150 

5.8 

6 

F 

4G 

P 3 'elonephrilis 


115 


3.50 

2.54 

0.04 

1020 

0.4 

7 

F 

38 

Nephritis chron. Uremia 

12 XI 

110 

5.81 

3.4S 

2.32 

(1.15 

1200 

wSm 





ft Y T1 

117 

5.72 

3.56 

2.16 

0.1 

1600 






l). A 1 J 

13.XI 



3.52 

2,68 

0.15 

800 

1.2 

8 

M 


Nephrosis 



4.44 

1.07 

3.57 




9 

F 


Eclampsia 


98 

5.32 

2.76 

2.56 

1.2 

SSO 

10.6 

IEa 

M 

8S 

Nephritis chronica 


89 

6.38 

3.19 

3.19 

+ 



u 

M 

47 

Nephritis chronica 


72 


3.44 

3.95 

0.03 



12 

M 

39 

Nephritis chron. Uremia 


56 

5.02 

3.72 

2.20 

0.17 

1000 

1.7 


Table 1 shows a record of all determinations made on patients 
with proteinuria, though only the first determination for the 
patients whose cases will be discussed individually. 

In these cases we thus find a separation of the courses followed 
by the concentrations of albumin and choline esterase in the serum. 
In nearly all instances this separation is found to depend on the 
circumstance that the choline esterase value is higher than one 
would expect according to the concentration of the serum albumin. 

The natural place for this separation to occur would presum- 
ably be the kidney, and so it is found to be. An investigation of 
8 specimens of urine which did not contain protein in demonstrable 
amounts failed to show the presence of choline esterase. Conditions 
were different in case of protein-containing specimens of urine, 
as shown in table 2. 
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Table 2. 

Secrelion of the choline eslcrase in the urine. 


o 

Diagnosis 

s & 

*1 5 

V) *-* 

O £ 

s s 

it r> 

Serum 
albumin % 

„ C 

fD *S 

VI 

3 ° 

» O 

Vi 

® O 

a 

Urine total 
protein % 

Urine 
albumin % 

Urine 
globulin % 

£, <9 £ 
^ Cn vi. 

X O r a 

VZ O 
£3 C/3 ft 
oo q 2. 

! re c 5 

“ r*3 S' 

C/1 r« 

o b 
V *1 S. 

** 5 n 

^ cj Hi 
b* ? 

1 

Nephrosis amyloid. 

170 

1.94 

3.3 

1 



1.94 

13.9 

3 

Nephritis chronica 

129 

2.69 

3.4 

in 

0.33 

0.06 

2.63 

12.3 

5 

Nephritis chronica 

130 

1.64 

5.5 

0.43 

0.27 

0.16 

4.23 

16.5 

8 

Nephrosis 

99 

1.18 

2.7 

1.14 

0.54 

0.6C 

2.72 

45.7 


All these specimens of urine contained small, but clearly demon- 
strable amounts of choline esterase. Prior to the determinations 
all specimens were dialyzed for 48 hours against distilled water to 
remove most of the salts which otherwise might interfere with the 
analyses. Owing to the small amounts of choline esterase all deter- 
minations in urine were carried out in 5 % or 10 % dilution in order 
to obtain definite manometric deflections, but the results were 
then converted on the basis of the 1 % dilution usually employed. 
The table shows that the urine investigated contains but a small 
amount of choline esterase. Thus No. 1 in table 2 contains only 
3.3 units of choline esterase, while the serum contains 170 units. 
The urine thus has a concentration corresponding to only 2 % 
of what is found in serum. In contrast we find a serum albumin 
of 1.94 %, simultaneously with en albumin percentage in the urine 
of 0 . 27 . This means that while the albumin concentration of the 
urine is 15 % of that of the serum, the corresponding figure for 
the choline esterase is only 2 %. This difference would be still more 
striking if we took into account that a substantial part of the albumin 
fraction does not at all pass out into the urine (Faber). Thus 
the secretion of albumin in the urine is considerably larger than 
that of choline esterase. That we here have the explanation of 
the above mentioned phenomenon is also evident from the following 
cases which include an investigation of the magnitude of the 
proteinuria. 

Case 6. 

A man aged 29 years. 

Diagnosis: Nephritis chronica. t 

From the journal: Previously always of good health. ™ ie ,? oarse . 
ailment began 10 days before admission, With cold, coughing an i 








5EM » CHORINE ESTERASE II. PATIENTS WITH PROTEINURIA. 479 
Deviation, 

from average pj g< 2 . 

line in 



Days Case No 5 Serum choline esterase 0 0 

Serum albumin o 0 


ness. The patient sought medical aid on the day before admission because 
of swelling of the face and the legs. Albumin Was found in the urine. 

Upon admission, oedema of face and tight meteoristic abdomen Without 
ascites. 

Urine: -f- alb. Microscopic examination: -f + leucoc., -f~ erytroc,, 
-f granular cyl. 

B.p. 180/115. Blood urea 48 mg %. 

The patient gradually grew worse during his stay in the hospital. 
At first the facial oedema increased. Later all typical symptoms of uremia 
with hiccough, headache, nausea and vomitings. From Nov. 4th. the vision 
diminished due to a retinitis albuminurica. Nov. 13th. a universal con- 
vulsive attack. Later the patient was in a constant state of drowsiness 
and died of uremia on Dec. 1 st. 
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in 

Table 3. 


Determinations of choline esterase and protein in serum Case l. 


Date 

Choline 

esterase 

units 

Total serum 
protein % 

Serum 
albumin % 

o 

tr Cfl 
£L 2 

Esbaeh 

Diuresis 

Wo £ 

O ^ £ 

^ 6 ^ *5 

5 rtoo 

c/i ^ « S 

w 

TO g n 


120 

5.43 

3.27 

2.1 C 


900 







5 

1150 

5.8 


89 

4.70 

2.65 

2.05 

6 

1550 

9.3 

17/10 





5 

1450 

7.2 

20/10 

112 

4.51 

2,15 

2.3C 


1400 


23/10 





6 

1350 

8.1 

24/10 

124 

4.66 

2.15 

2.51 


135C 


31/10 





5 

1250 

6.2 

3/11 

127 

4.0G 

1.82 

2.24 


1000 


7/11 





n 

1100 

7.7 

11/11 

130 

4.07 

1,64 

2.44 

1 

1050 


14/11 






700 

4.9 

17/11 

119 

4.47 

1.85 

2.62 

II 

800 


27/11 

70 

5.05 

P.30 

2.75 

H 

300 

2.1 


Comment: This is a typical case of nephritis with uremia. 
During the period observed the proteinuria seems to have increased 
at first, then to fall towards the end. Under these conditions we 
find in the beginning a fall in the serum albumin concentration. This 
fall is accompanied by a rise in the serum choline esterase, so that 
the ratio between the two substances departs considerably from the 
expected value. Associated with the falling proteinuria at the end 
ot the period of observation we find once more a rise in the serum 
albumin concentration towards normal values, but this time accom- 
panied by a fall in the choline esterase value so that we again 
approach the average line. 

Case 9. 

A woman aged 20 years. 

Diagnosis: Partus, nephritis, eclampsia. 

From the journal: Previously of good health. The urine containe 
no albumin 10 days before admission. For 8 days prior to admission t e 
patient suffered increasing headache. Oedema developed in the face. 
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Table 4. 


Determinations of choline esterase and protein in serum . Case 2. 


D 

p 

r* 

O 

Choline 

esterase 

units 

ToLal serum 
protein % 

Scrum 
albumin % 

:n 

c 2 
tr S 
!> 3 

Esbacli 

o 

M 

O 

tr. 

Approximate 
protein 
secreted per 
24 hours g. 

27/5 

98 

5.32 

2.76 

2.56 

1.2 

880 

9.6 

2S/5 

64 

4.65 

2.27 

2.38 

0.3 

650 

2.0 

29/5 

66 

4.65 

2.37 

2.28 

0.4 

1800 

7.2 

1/6 

65 

4.65 

2.10 

2.55 




5/6 

65 

5.95 

3.16 

2.79 

Trace 

700 


12/6 

97 

6.9S 

3.84 

3.14 

Trace 

600 



Deviation 
from average 
line in 
albumin % 



Case 9 Serum choline esterase c. 
Serum albumin c. 
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The night before admission dimmed vision increasing to almost complete 
blindness. Shortly before being admitted to the hospital the pin 
suffered a typical eclamptic attack, and another attack at admkl 

B.p. 190/145 upon admission.’ 

The patient Was treated ad modum Stoganoff, and cleared up in the 
course of the first 24 hours. The vision became normal in a couple ot 
days, and birth took place after two days. The childbed was without 
complications. Investigation's of the choline esterase are recorded in table 
4 and fig. 3. 

Comment: A patient with proteinuria of short duration due to 
eclampsia shows immediately a decrease in the serum albumin 
concentration. This decrease is accompanied by a fall in the serum 
choline esterase value, but even at the lowest choline esterase value 
the albumin/choline esterase ratio shows a distinct displacement 
in favor of the choline esterase. When the proteinuria suddenly 
stops, a rise in the serum albumin concentration is observed, 
with the result that the ratio between albumin and choline esterase 
increases to within less than 0.5 % albumin from the average line, 
without any simultaneously occurring change in the choline esterase 
value. During the time that follows we observe a rise in the values 
for both substances investigated, so that the ratio between them 
proceeds parallel with the average line. 

Discussion. 

These investigations show that the ratio between albumin . 
and choline esterase in serum will remain rather constant as 
long as the proteinuria is constant, but at a level displaced in 
favor of the choline esterase (cases no. 3 and 7.) Case No. 5 shows 
how a fall occurs in the serum albumin concentration at the same 
time as the proteinuria increases. This fall, however, is not accom- 
panied by a simultaneous fall in the serum choline esterase value, 
as found in patients without proteinuria, but is on the contrarj 
accompanied by a rise in the choline esterase value. On the other 
hand, when the proteinuria stops abruptly as in case No. 9 ye 
soon observe a rise in the serum albumin concentration, but a rise 
in the serum choline esterase does not follow until the albumin 
•concentration has reached almost normal values. 

Of special interest is the case-where the proteinuria falls tovar s 
the end — as illustrated in case No. 5. It will be seen how there 
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is a rise in. the serum albumin concentration, but now accom- 
panied by a fall in the serum choline esterase value, so that the 
ratio between the two substances approach the average line, 
but apparently in a manner which is somewhat different from what 
we found in case of the total discontinuance of the proteinuria in 
case No. 9. Conditions similar to those of case No. 5 are presumably 
also found in case No. 12. Here we find an albumin/choline esterase 
ratio which lies close to the average line as if it were a case of a 
patient without proteinuria. Here too the determination was made 
shortly before death, the patient dying within 24 hours after the 
sample was obtained. 

Thus it appears that it is the proteinuria which in these cases 
essentially is responsible for the displacement found in the ratio 
between albumin and choline esterase, and that most of the varia- 
tions in this ratio are intimately associated with variations in the 
proteinuria. 

No explanation can be given of why the choline esterase does 
not accompany the albumin through the damaged kidney mem- 
brane. The size of the choline esterase molecule is not known. 
Choline esterase is salted out of serum in the same way as the 
scrum albumin, and this circumstance would indicate that the mole- 
cular size is the same for the two substances. It should be added, 
however, that Vahlquist has shown that the choline esterase in 
cataphoresis experiments migrates independently of both albumin 
and globulin, so that the deviating charge perhaps may offer an 
explanation of the phenomenon in question. 

There are other indications that the serum choline esterase is 
disinclined to pass the capillary membrane. Thus one of the cases 
examined — that of severe ascites — shows approximately the 
same albumin/choline esterase ratio in serum as that found in 
proteinuria. The case in question was one of liver cirrhosis where 
a large ascites was constantly produced so that it was necessary 
to tap the fluid every 20th. day. Here the serum showed a choline 
esterase value of 70 simultaneously with a serum albumin content 
of 2.50 % where according to previous findings one should expect 
3.40 %, thus a displacement in the same direction as in proteinuria. 
In the ascites an albumin content of 0.55 % was found together 
with a choline esterase of 8.5, thus only half as much choline 
esterase in proportion to the albumin as found in the serum. 
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What is said here supports the idea that the albumin and the 
choline esterase have a common place of origin and that they are 
dependent on each other in their rate of formation. When the 
formation of albumin is increased owing to proteinuria, more 
choline esterase will also be formed. It is retained in serum and 
the concentration increases. When the proteinuria declines there 
is presumably also a fall in the rate of formation of the albumin, 
and the choline esterase will likewise show a fall. 

Summary. 

In serum from patients with proteinuria we observe a displace- 
ment away from the normal ratio between albumin and choline 
esterase so that the concentration of the latter shows a rise, this 
rise being the bigger the greater the amount of urinary albumin. 
This accumulation of choline esterase is presumably due to a 
smaller urinary loss compaired with the bigger loss of albumin, 
at the same time as the ratio between the rates of formation of 
the two substances remains constant, probably ou account of 
common place of origin. 
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Experiments in the Determination of Thiamine in 
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(Submitted lor publication May 26, 1913). 


In consideration of the extent to which the B-vitamins, espe- 
cially thiamine, are now used in therapeutical practice, and of the 
often extremely vague and ambiguous symptoms and terapeutical 
results that have been adduced in cases of suspected lack of thia- 
mine, it is clear that an exact method of determination of thiamine 
in the blood, urine and other biological fluids would be of great 
value. A large number of such methods have also been published. 
In order to get some idea of their reliability I have tested out a 
couple of them where the procedure described seemed acceptable 
and the results given were good. My own results, however, have 
been negative, as they have shown that the thiochromc methods 
for urine that I made the subject of my tests only allowed of a 
rough estimation of the thiamine content. 

The laboratory possibilities with which for the present we can 
tackle the thiamine problem are of two kinds — indirect and direct 
methods of determination. 

In the first case one determines substances that arise intermed- 
iately during carbohydrate conversion, e.g. pyruvic acid and there- 
with related compounds that in cases of impaired carbohydrate con- 
version due to lack of thiamine accumulate in the blood or show 
increased excretion in the urine. For the determination of these 
substances satisfactory chemical methods have been worked out 
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(Case 1932, Lu 1939/ Bueding and.Wortis 1940, Hogberg and 
Schlenk 1940, Klein 1941 and others), and a number of investigations 
including also some from Scandinavia (Carlstrom, Holmin and 
Myrback 1939, Hammarsten 1942, Porje 1942 and others) have been 
published. The disadvantage of these methods is that an increase 
in pyruvic acid or an increase in bisulphite-binding substance does 
not give an unequivocal and still less a conclusive indication of lack 
of thiamine as the cause, which is, of course, quite natural 
as the pyruvic acid is of central importance not only in connection 
with the carbohydrate conversion but also with the conversion of fats 
and proteins. Thus, increases in pyruvic acid have been shown in 
connection with physical exercise (Lu and Platt 1939), diabetes (Mol- 
lerstrom 1941), hepatites (Hammarsten and Stahle 1942) as well as 
experimentally in A- and D -avitaminotic rats with an ample supply 
of B-vitamin (v. Euler and Hogberg 1940) etc. Nor, it would seem, 
is it possible ex j uvantibus to prove lack of thiamine to be the cause of 
increase in pyruvic acid, since a pyruvic acid-decreasing effect of 
thiamine has been demonstrated also in case of pyruvic acid increase 
from other causes than lack of thiamine, e. g. A-avitaminosis (v. Euler 
and Hogberg 1940) as well as in healthy human subjects with normal 
pyruvic acid values. 

It would thus appear that the only conclusion to be drawn from 
a heightened pyruvic acid value is that lack of thiamine may exist. 
A normal value, on the other hand, speaks rather definitely against 
lack of thiamine; but one cannot with absolute certainty exclude 
the possibility of a mild lack without pyruvic acid increase but with 
clinical symptoms. 

The other method, with direct determination of thiamine in 
urin or in blood, perhaps combined with tolerance experiments, 
ought theoretically to offer greater and surer possibilities of getting 
an idea of the thiamine conversion and thus giving support to the 
clinical diagnosis. 

The chemical methods of determining thiamine are grouped 
around two main principles, namely colour-reactions with diazo 

nium salts and thiochrome methods. 

Proceeding from the first-mentioned principle, Melnick an 
Field (1939) have worked out a method of determination forthia 
mine in urine. They take as their point of departure the reaction 
described by Prebluda and McCollum with p-aminoacetophenone 
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Further, one can before a quartz-lamp with uviol glass or cornier 
sulphate cuvette titrate a pure isobutanol solution with thiochrom 
standard to the same fluorescence as that of the sample and from 
this calculate the thiamine content (Ritsert 1938, Wang and Harris 
1939, Wassmann 1941, Borson 1940 and others). In all cases, how- 
ever, the result is Effected by the fact that the urine itself shows a 
fluorescence that is not due to the thiamine present. Tire total fluo- 
rescence measured in a sample thus comprises the sum of the thia- 
mine fluorescence and that of the urine itself. The substances that 
give rise to the last-mentioned fluorescence have not yet been 
ascertained. (According to Kreuzwendedich von dem Borne 
1938, this fluorescence of the urine itself is due to amongst other 
things the presence of urobilin, urochrome and indoxylacetyl 
compounds). 

The error arising out of the auto-fluorescence can to a certain 
extent be compensated by the use of suitable filters. Thethiocrome 
fluorescence is pure blue, while the auto-fluorescence in the urine is 
more blue-green. From various quarters the introduction of blue 
filters, Euphos filter for filtering off ultra-violet light that has 
passed the measuring cuvette, or a combination of both has been 
suggested. 

T have investigated the effect on the photometer-reading of 
various filters by comparing the fluorescence of isobutanol extract 
that has been decolourized with animal charcoal and taken from 
unoxidized urine, and thus contains only the substances that condi- 
tion the auto-fluorescence of the urine, with the fluorescence from 
pure tliiochrome solution. I found in this connection that when 
reading in filter K VI the intensity of the tliiochrome fluorescence 
was considerably higher in relation to the auto-fluorescence than 
when reading only in Euphos filter (table I). The figures in the 
table give the procentual diaphragm opening for the respective 
samples. In this case, then, there was with Euphos filter light 
resemblance in the photometer when the diaphragm opening of the 
auto-fluorescence sample was maximally opened and the dm 
phragm of the tliiochrome sample was 95 % open. When the Euphos 
filter was exchanged for K VI, the diaphragm of the thiochrome 
sample had to be closed down to 60 % in order to obtain 1'S 1 
resemblance. Thus, filter K VI eliminated considerably more of the 
auto-fluorescences than did Euphos filter. - 
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Table 1. 


Urine fluorescence 

Thiochromc 

fluorescence 

Filler 

100 

05 

Euphos 

100 

G2 

K VI -f Euphos 

100 

GO 

K VI 


An isobutanol extract from untreated urine is read against a pure thiochromc 
solution in Step-photometer with different filters. The figures represent the 
perccntual diafragm opening (Myrback method). 

In addition-experiments in urine considerably better readings 
were obtained when K VI was employed instead of Euphos filter 
(table 2). 


Table 2. 


Thiamine 
added 
y per 
100 ml 

Filler KVI 

Euphos filter 

Total 
thiamine 
found y 
per 100 ml 

Added 
thiamine 
recovered 
y per 100 ml 

Error 

% 

Total 
thiamine 
found y 
per 100 ml 

Added 
thiamine 
recovered 
y per 1 00 ml 

Error 

o/ 

/o 

0 

9.6 

0 


5.3 



2.5 

11.5 

1.9 

—24 

8.8 

3.5 

+ 10 

5.0 

14.1 

4.5 

—10 

14.3 

!,.0 

+ 80 

10.0 

19.7 

10.1 

+ 1 

23.0 

17.7 

+ 77 

20.0 

32.2 

22. G 

+ 13 

28.5 

23.2 

+ 16 

200.0 

231.6 

222 

+ 11 

210 

205 

+ 3 

500.0 

471 

4G1 

— 8 

480 

475 

— 5 

1000 

993 

983 

— 2 

970 

965 

— 3 


A comparison between the results of thiamine determinations in urine with 
different amounts of thiamine added, when filler K VI and Euphos filter were 
used (Myrback method). 


A combination of blue filter and Euphos filter led to such a 
weakening of the light intensities that reading was as a rule im- 
possible. In photometer determinations, therefore, the use of a blue 
filter improves the result considerably. In determinations with 
photo-cell the Euphos filter can presumably not be avoided, on 
account of the sensitiveness of the photo-cell to ultra-violet light, 
while in ocular photometer determinations the blue filter alone is 
preferable. With neither filter, however, was it possible sufficiently 
to eliminate the unspecific fluorescences. 

33 — Acfa med. scandinav, Vol. CXV. 
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Tabic 3. 


Urine 

no. 

Thiamine 

nddeil 

*i per 100 ml 

Urine, not 

adsorbed 

b'uller-earth adsorbed urine 

Oxid. i 

Unoxid. 

Oxld. 

Unoxid. 

1 

O 

r.r. 

21- 

-31 

25—25 

18—18 

2 

0 

r,t — r.r. 

22- 

-23 

25— 

13-12 

3 

0 

fit 

•Hi 


ID 

11 

» 

:,oo 

r.in 

20 


18 

11 

.} 

0 




25 

10 


r.Ait 




27 

10 

> 

5 

0 

32—30 



15 

10 


2:>o 

27K 



18 

10 


•ample'. h oxidized « mI ^ifr^calnst n 100 y per — ml tliiochromc slan- 
been rend In Step-photomet r • 8“ concentration y 100 (nuorcscencc ot 

- <— > r *■ 

100 ml (My r back method). 

Further measures had thus to he adopted to compensate tte 

n „„ W nvof achieving lilts is to reduce the 
serondarv fluorescences. One "•*> ot acilR '“» . , , 

‘ ‘ ;n...r hv moons of preliminary isobutanol cxlrac 

auto-fluorescence. o.l r b) ^ ^ DUlinnr 193 9,Vang 

lions of the sample < H * 1 ' trl *. . scc0 ndan- fluorescence 

and Harris 1939 and others). v, u nrcc j p iiatinjT the thiamine 

but not Unamine « extracted, or > 1 or ,,y adsorbing the 

from the sample with wolframa e (- * w iii c h the detennin- 

thiamine of the sample to ^n^ J s ^b e iV C c l (Mills 1939, Borson 

ation is carried out on tin • - • nn( j Corccedo 1939). 

1HI0) or on a eluate ot the ^»n« ■ ^ n^^uHnuorcsccm*. A 

These measures, howew-r, onh nlonosidc the actual 

considerable auto-fluorescence ^^^* dclcnu i nal (o n on the urine 

sample one must earn, out . .nrmmence. Bv subtracting 

that represents this remaining au o- t • 'j c onc would 

this value from the fluorescence value of the samp 

obtain the true thiochromc fluorescence. ^ ur | nc sample 

The blank is produced cither by o. 4 n to f u iler-carth 

that has been freed from tlnamuie >> ^ ^ a 1)lan k is employe* 

(Ritserl 1933, Pczold and DtUniar 193. ), ^ U)C actua l sample 

to which the same reagents have been at • ‘ ; ^lyrhack, Wang 

with the exception of Polnssuim fernc^mde ^ ^ 1n 

and Harris 1939, Hcnncssy and Ccrecedo 1933 
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Table 4, 



Urine not adsorbed _ 

.luiilcr-carlb adsorbed urine 


pH 3 

pH 10 

Autoclav. 

pH 3 

pH 10 

Autoclav. 

Urine Oxidized .... 

18.7 

18.4 

20.0 

9.5 

7.3 

8.3 

No. 1 Unoxidizcd . . 

13.0 

13.3 

13.7 

0.2 

5.2 

5.3 

Urine Oxidized . . . 

G9.5 

58.1 

10.5 

15.1 

14.5 

17.0 

No. 2 Unoxidized . . 

11.3 

10.3 

0.8 

5.0 

5.4 

0.7 


Oxidized and unoxidized samples from urines that have been exposed to pH 3 
and pH 10 tor 24 hours or have been autoclaved at pH 10 tor 2 hours at 123 G. 
in order to make the urine thiamine-tree. The figures represent apparent concen- 
tration in y per 100 ini (Myrback method). 


the first ease one obtains erroneous values owing to the fact that 
fuller-earth adsorbs not only thiamine but also, though to a lesser 
extent, the substances that give rise to the anto-fluorcscencc. The 
blank thus becomes too low. I have compared the intensity of fluor- 
escence in unoxidized urine samples before and after fuller-adsorp- 
tion and found a considerable diminution of the fluorescence after 
the adsorption, which must mean that not only thiamine bnt also 
the substances conditioning the auto-fluorescence of the urine have 
to a certain extent been adsorbed (table 3). 

In the other case the blank and the sample arc not comparable, 
as the one is oxidized and the other not. In the literature it is stated 
that the oxidation can both destroy and increase the auto-fluor- 
escence. In my experiments (table 3), where X have compared the 
fluorescence in oxidized and unoxidized urine samples that have 
been freed from thiamine by fuller-adsorption, I have in general 
found a considerable increase in the fluorescence of the oxidized 
samples. This increase is probably not due to the fact that thia- 
mine existing in the urine has not been completely adsorbed from 
the sample, as the fuller-adsorbed samples from one urine and the 
same urine with addition of thiamine (the urines 3—5) show the 
same fluorescence values on oxidation. 

The same result was obtained in another scries of experiments, 
where I tried to produce a thiamine-free urine, firstly by alkaliza- 
tion of the urine to pH 10 and storing at room-temperature for 24 
hours, and secondly by autoclavation at pH 10 for 2 hours at 123°. 
Surprisingly enough it proved that the thiamine content in the 
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Table 5. 


Thiamine 
cone. 
y/100 ml 

Pezold and Dittmar 

Myhrback 

Thiamine 

found 

Error % 

Thiamine 
cone. 
y/100 ml 

Thiamine 

found 

Error % 


15 

25 

50 

200 

500 


18 

24 27 32 
49 4G 47 
201 197 
197 533 


4-20 
— G +8 +2C 
2 — 8 —G 
+ 1 -1 
■1 +5 


5 

10 

20 

25 

50 

75 

500 


4 5 5 5 5 

11 11 11 11 12 

20 

25 24 25 23 29 


51 50 52 
7G 

194 474 496 496| 


+20 0 0 0 0 
+ 10 +10 +10 
+ 10 +20 
0 

0 — 6 0 
+ 1G 

+ 20+4 
+ 1 

I— 1 —5-1- 


Determinations o< thtamlne in svnUr-solnti.n with the methods .1 Ml 
and Dittmar (1939) and Myrbiick. 


sample that was kept at room-temperature at pH 10 did n 

n0 S “ compensating in a sat™ ,ay the * 
fluorescence or the urinC ^ ^ tlm thTo Jhromc methods, 

urine arc present that interfere with and ^ poi]lted 

or thiochromc or the Ihiochrome uorescen ’ 1939 Hills 

out by a number of writers ® commended 

1939, Pylcc 1939 and others). Some Jtermme the amount of 
addition-experiments for every' tc , culate the real thiamine 

thiamine recovered, to enable one 

content. . , urine becomes apparent in 

This disturbing influence of _ j sucll experiments, 

addition-experiments. I have came a me thod worked 

both with Pezold and Dittmar s method an to inform 

out by Professor Myrback of which ^ ^ fluor ometer, but 

me. The latter is intended for meas j ha ve instead 

as I have not had this instrument atffly ^ thiochrome 
carried out determinations in Ste P' p water-solutions 

standard. In both eases determinations on pu 
have given good results. Table 
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Tabic 6. 


Thiamine 
added in 
y/100 ml 

Exp. 00 

Exp. 70 

Exp. 

80 

Exp. 

SI 

Thiam- 

ine 

found 

Recov- 
er!.* % 

Thiam- 

ine 

found 

Recov- 
ery % 

Thiam- 

ine 

found 

Recov- 

ery 

Thiam- 

ine 

found 

Recov- 
ery % 

0 

8.4 

. 

5.9 

_ 

3.4 


2.7 

_ 

2.5 

14.4 

420 

8.5 

404 

0.7 

144 

— 


5 

12.9 

90 

10.7 

90 

5.2 


0.8 

S2 

10 

1S.3 

9.9 

17.0 

111 

9.0 


9.7 

70 

20 



— 

— 

— - 

10.0 

05 

17.3 

73 

200 

200 

91 

210 

105 

84 

41 

— 

— 

400 

453 

89 

430 

80 

244 

48 

337 

07 

1000 

980 

92 

991 

99 

470 

47 

527 

52 


Thiamine determinations with a modification of the method of Myrback on 
urines with different amounts of thiamine added. Read In Step-photo- 
niclcr against a 100 y % thiochrome standard with filter K VI. 


On addition-experiments on urine, on the other hand, Pezold 
and Diltmar’s method gave throughout poor values with losses 
varying between 6 — 50 % of the added amount of thiamine. Myr- 
btick s method, on the other hand, in the modification with Step- 
photometer used by me, gave in the determination of a number of 
urines good values, while in a number of others the recovery was 
poor 1 (table 6). 


Summary. 


Different modifications of the. thiochrome method (Jansen 
1936) for the determination of thiamine in urine were tested with 
particular interest taken in the modifications of Pezold and Dittmar 
(1939) and Myrback. 


It was found that the unspecific, non-thiamine fluorescence of the 
urmes could not he completely eliminated with any of the methods 
tned. Nether filter K VI nor the Euphos filter of the Step- 
photometer excluded this disturbing fluorescence (tables 1 and 2>. 

By adsorption to fuller-earth not only the thiamine but also 


1 According to an ora] communication with n 

SnuSoSf 511 gt ; Uh ' e rccovcrics about 
precipitations of the sample with woiframat. 


Myrback, lie has in 
per cent by repented 
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some of the disturbing substances were adsorbed. The fluorescence 
of the unoxidized urine (thus without tliiochrome-fluorescence) was 
always somewhat lower if the urine was treated with fuller-earth 
(table 3). 

If the tbiocrome was destroyed by autoclavation, the fluor- 
escence was still increased by oxidation (table 4). The oxidation 
with potassium-ferficyanide not only oxidized the thiamine to 
thiochrome, but also increased some of - the unspecific fluore- 
scence. 

With the methods of Pezold and Dittmar and of Myrback (with 
determination in Step-photometer and mercurylamp of Hanau 
instead of fluorometer) a comparatively good recovery was found 
in water-solutions of thiamine; but in addition-experiments with 
urines the results were irregular, and usually gave errors of such 
magnitude that the methods could scarcely be of any clinical use 
(table 6). 
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Uber postoperative Gastritis. 

(Gastroskopische Untersuchungen) 

Von 

TAGE CHRISTIANSEN, Kopenhogen. 
(Bci dcr Rcclaktion am 2. Juli 1943 eingegangen). 


Einleitung. 

Bereits im Jalire 1926 stellte Schindler unter den Gastriten eine 
hesondere Kategorie auf, die er als postoperative Gastritis bezeicli- 
ncte und worunter er die gastroskopische Veranderungen bei 
Ulcuspatienten, bei denen Resektion oder Gastroenterostomie aus- 


gefuhrt worden war, zusammenfasste. 

Morphologisch, klinisch und genetisch wird die. postoperative 
Gastritis als hesondere Gastritisform aufgefasst, die sic gas ro- 
skopisch von den anderen Gastritisformen dadurc i un c 
dass die vorhandenen Schleimhautsveranderungen mcht gle 
artig; sondern im Gegenteil ein Gemisch alter moghchen g ^ 
tischen Elemente sind und das, was man sogar in stark 
fenen, unoperierten Ventrikeln antreffen kann, oft a “ und 
iibertreffen. Pathologiscli-anatomische (Clairmon , ^ng 

gastroskopische Untersuchungen (Henning) haben 
dieses neuen morphologischen Begriffs spater ! ^ se hr b„n- 

Die postoperative Gastritis zeigt nacli Sclnn 1]eJ1 un d 

tes Bild. Die Schleimliautfalten sind odematos, gej. ^ ^ 
tieffot, oft mit Erosionen besetzt. Zwischen en ^ ExkreS - 
oft festsitzender Mucopus. Hypertropischen Elemente 

zensen sind eine gwohnliche Erschemung, a r p un ter- 

dagegen selten. Die Farbung ist oft dun e ro . 
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scheidet 3 Formen, die hypertropliische, die katarrhalische und 
die atrophisclie Form. Im Gegensatz zu Schindler betrachtet er 
Erosionen als selten, falls solche aber vorhandcn sind, befinden sie 
sich am Stoma und am anastomierten Harm. 

In bezug auf die klinischen Symptome der postoperativen Gastri- 
tis erklart Henning, sie wcichen in mancherlei Hinsicht von der 
Uleusdyspepsie ab. Sie bestehen aus diffusen Schmerzen im Epi- 
gastrium, entweder als Driicken, Aufblahung oder Koliken, die 
entweder */ 2 Slunde nacb den Malilzeiten oder unabhangig davon 
auftreten. Sie haben nicht den Charakter von Hunger, werden 
durcb Essen niclit gelindert und versehlimmern sich bei korper- 
liclier Anstrengung und vorniibergebeugter Stellung. Schliesslich 
konnen Darmstorungen in Gestalt von Obstipation oder Diarrhoe 
auftreten. 

Die Entsteliungsweise dieses schweren Leidens ist nocli nicht 
geklart. Wanke glaubt, es handle sich dabei um cine Fortsetzung 
einer bereits vor der Operation bestehendcn Gastritis. Es gibt in- 
dessen Fiille, wo diese Erklarung nicht anwendbar ist. In einer 
frviheren Arbeit wies der Verf. der gegenwarligen Arbeit an Hand 
gastroskopischer Untersuchungen bei 70 v. H. der Patienten mit 
Ulcus duodeni gastritische Veranderungcn nach, die entweder am 
Corpus allein oder am ganzen Ventrikel lokalisiert waren, wahrcnd 
der Ventrikel bei 30 v. Ii. der Kranken normal war. Es ist somit 
anzunehmcn, dass Rcseklion oder Gaslroenleroslomia bei Ulcus duo- 
deni in der Mchrzahl der Falle in bereits an Gastritis crkranktcn Yen- 
trikeln ausgcfiihrt werden muss, und in solchen Fallen ist es erklar- 
lich, dass die Gastritis nach der Operation andauert. Andererseits- 
hat man keine sichere Erklarung dafiir, dass sich in den Fallen, wo 
der Ventrikel vor der Operation normal ist, Gastritis entwickelt. 
Schindler hat die Theorie aufgestellt, der operative Eingriff habe die 
normale Funktion des Ventrikels verandert durch die Bildung eines- 
Stoma, das eine unphysiologische Wirkungsweise habe, indem es 
einen unkontrollierbaren Rucktritt von Darmsekret in den Ven- 
rikel gestatte. Schindler stiitzt diese Annahme auf zwei Beobach- 
tungen, erstens die, dass Gastritis nur in den Fallen auftritt, wo 
das Stoma die Fahigkeit rhythmischer Kontraktion nicht erlangt 
und zweitens, dass die postoperative Gastritis (nach Gastroente- 
rostomie) durch Verschluss der Anastomose, angeblicli die einzig 
mogliche Therapie, geheilt werden kann. 
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Die Auffassungen von der Hiiufigkeit der postoperativen Gastri • 
lis in Europa und Amerika gehen auscinander, und zwar halten 
Henning und Schindler das Leiden in Europa fur ausserordent- 
lich Iiaufig, wahrend es in Amerika (Eusterman & Balfour) fur selten 
gilt. Hicrzu ist zu bemerken, dass die letztere Auffassung n icht, 
''vie bei Henning und Schindler, auf gastroskopischen Untersuchun- 
gen fusst, sondern auf Folgerungen an Hand klinischer Symptome, 
von denen gesagt werden darf, dass sie zur Entscheidung der Frage 
ungecignct sind, da die Gastritisdiagnose imganzen genommen 
cine gastroskopische Diagnose ist. Eusterman & Balfour (Mayo 
Kljnik) glauben, der von ihnen supponierlc Unterschied erklare 
sich daraus, dass Gastritis in Europa iiberhaupt haufiger vorkomme 
als in USA. Es ist jedoch kaum wahrscheinlich, dass diese Annalime 
einer gastroskopischen Priifung standhalten wiirde. Wie deni 
aucli sci, so sind die Probleme bei einem so ernsten Leiden vie die 
postoperative Gastritis es ist, von grosstem Interesse fur einen 
jeden, dcr sich vor die Aufgabe gestellt sieht, operierte Ulcuspati- 
enten zu behandeln, was im allgemeinen dem Tnternisten tiber- 
lasscn wird, fiir den solche Patientcn oft ein »Crux medicorum» sind 
weil das Leiden unheilbar ist und die Patientcn oft zu' chronisclien 
Invaliden macht. Aber auch fiir die.Chirtirgen ist die Kenntnis der 
Krankheit von Bedeutung, weil das Ergebnis einer sonst technisch 
wohlgelungenen Ventrikeloperation dadurch kompromittiert wer- 
den kann. 


Eigene Untersuchungen. 

Angesichts der grossen Bedeutung, die der postoperativen 
Gastritis beizumessen ist, glaube ich, es diirfte rnteresse bieten, 
meine Beobachtungen iiber diese Gastritisform, deren Natur ausser- 
lialb dcs Kreises der Gastroskopiker bisher wenig Beachtung gefun 
den hat, mitzuteilen. Deshalb sollen im folgenden 9 paradigma 
tische Krankengeschichten mitgeteilt werden, die jede fiii sich dazu 
beitragen dtirften, den Gharakter des Leidens zu beleuchten. Bei 4 
dieser Patientcn wurde Gastroenterostomie ausgefiihrt und bei a 
Resektion. Die Patienten, bei denen es moglich war, wurden langere 
Zeit hindurch mehrmals gastroskopisch untersucht, wobei sic i 
Gelegenlieit bot, ' das wechselnde Aussehen der SchleimhauB er 
anderungen zu beobachten wie auch ilire Reaktion auf die ein & c. 
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sclilageflc Tlierapie zu untcrsuchen. Vor allem ist cs die Morpho- 
logic, die dutch die angefutwten Beispiele aufzuliellcn getrachtct 
wird, eine statistische Darlegung der Haufigkeit des Leidens wird 
nicht angestrebt. 

Dcr Vollstandigkeit halber wird ein Fall von Gastroenteroana- 
stomc miteinbezogen, wo der Vcntrikel 30 Jahre nacli dcr Opera- 
tion bei zwci mil 2 Jahren Zwischcnpansc ausgcfiihrten Gastro- 
skopien normal war. 

Die Untersuchungcn wurden im Kopenhagencr Amts (Bezirks)- 
Krankenhaus zu Gjcntofle 1 ausgefiihrt, dcren respektiven Abtei- 
lungscliefarzten ich hierdurch meinen Dank ausspreche. 

I. Falle von Gastroenterostomie. 

No. i. 45jahriger Mann. 

Im Jalire 1923 Wurde Gastroenterostomie ausgefiihrt. Bei der Ope- 
ration wurden ein fibroses Ulcus duodeni und periduodenale Adliaesionen 
gefunden . 

Danach war der Mann 6 Jahre lang symptomfrei, bekam dann Wie- 
der Dyspepsie mil Schmerzen in Cardia und Neigung zum Erbrechen sowie 
insgesarnt 2mal massive Blutung. 

Am 1G/12 1939 Wurde der Kranke mit schwerer Tetania gastrica in die 
Abt. B des Bezirkskrankenhauses in G. aufgenommen. Bluiharnstoff 
bei der Aufnahme 148 mg %, Serumchior 310 mg %. Voriibergehend Albu- 
minurie. Nuchternsekret 400 cm 3 . Gastroskopic: Die Anastomose beiin- 
det sich distal an der Ruckwand und ist ohne Perislaltik. Der Yentrikel 
ist im ganzen genommen Sitz einer sclnveren Gastritis mit Rotung, Oedem 
und Succulenz. Die Falten sind geschwollen, granuliert, mit zahlreichen 
erosiven Elementen. 

Epikrisc: Ein 45jahriger Mann, bei dem im Alter von 29 Jahren 
wegen eines fibrosen Ulcus duodeni Gastroenterostomie ausgefiihrt 
worden war, bekam nacli einer Ojahrigen symptomfreien Periodc 
schwere Dyspepsie und massive lutungen, die mit Tetania gastrica 
und schwerer Atonie kulminierten. As Ursache der Symptome 
wurde gemischte Gastritis • superfizicller, hypertrapluscher und 
erosiver Natur ermittelt. 

No. 2. 65jahiige Frau. 

Operation 1911: Gastroenterostomia retrocolica post, ur.d Entcrostomie. 
Am Pylorus wurde eine sternformige Narbe gefunden, die sich nielit 
durch den Pylorus einstulpen liess. 


1 IC.A.S.G. 
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Sie ist nie zu irgendeinem Zeilpunkt symptomfrei gewesen Half R fs n 
dig Diat. lslan ' 

1938 wegen Anaemia Faberi in die Abt. aufgenommen. 

Probemahhcit: Achylie. 

Edntgcn: Der Ventrikel entleert sich durch die Anastomose. Pylorus 
gescblossen. Entsprechend der Curv. minor nahe dem Pylorus ist eine unre- 
gelmassige Prominenz, moglicherweisc ein Ulcus, zu sehen. 

Gastroskopic I (4/3, 1938): Ausgepragte Gastritis im ganzen Ventrikel 
mit Rolung, Oedem und Succulenz. Pylorus Versclioben, kann nicht ins 
Gesichtsfeld gebracbt verden. Weder Erosionen nocli Ulcera. Distal an 
der RiickWand ist ein Stoma mit ausgepragt entziindlichen Veranderungen 
und ohne Peristaltik zu sehen. 

Mit Ulcuskur behandelt und gebesserl entlassen. 

11/5, 1938 Wiederaufnahme Vegen Verschlimmerung der Symptome. 

Edntgcn: ICeine Ulcera, aber Zeichen von Gastritis. 

Gastroskopie II (18/5, 1938): Die Veranderungen sind viel erheblicher 
als das letzle Mai. 'Oberall sind heftige Rotung, Oedem und Succulenz 
so\Vie feslsilzender Schleim zu sehen, besonders ausgepragt urn den Angu- 
lus. Stoma vie zuvor. Langs der Curv. min. mehrere kleine submukose 
Blutungen, aber veder Erosionen noch Ulcera oder liypertrophische Ele- 
mente. 

Wieder mit Ulcuskur behandelt und gebessert entlassen. 

14/9, 1938 Wiederaufnahme vegen erneuten Aufflackerns der Sym- 
ptome. 

Gastroskopic III (19/8, 1938): Die gastritischen Veranderungen sind 
noch ausgepriigter als das letztmal und nehmen distal im Ventrikel an 
Intensitat zu. Pylorus ist diesmal zu sehen; er ist ohne Peristaltik. Stoma 
unveriindert. Keine hypertrophischen Elemente, Erosionen oder Ulcera. 
Die Kranke Vird ■vViederum mit Ulcuskur behandelt, bekommt jetzt aber 
ausserdem tagliclie Ventrikelspiilungen, vomit sie zuhause fortfahrt. 

Nachuntcrsuchung 26/4, 1939: Nachdem sie sich zuhause taglmb 
ausgespiilt hat, sind keine nennensverten Symptome mehr vorhanden. 

Gastroskopic IT: Intensive Rotung und Succulenz. Die Veranderungen 
vie das letztmal, jedoch ist die Gastritis um das Stoma etVas starker un 
breitel sich im Jejunum sichtlich aus. Weder Erosionen, Ulcera noci 
liypertrophische Elemente. 

Epikrisc: 65jahrige Frau, die als 38jahrige wegen eines ausge 
heilten Ulcus ad Pylorum einer Gastroenterostomie unterzogen. 
worden und seitlier nie symptomfrei gevesen ist. 

27 Jahre nach der Operation wird eine Pangastritis ermittet, 
die im Laufe eines Jahres 3mal mit Ulcuskur behandelt vird, 
Wirkung ist aber nur voriibergehend. Subjektive Besserungtri 
erst ein, als die Kranke lernt, den Magen taglich auszuspiilen. 

Insgesamt werden 4 Gastroskopien ausgefuhrt, die alle ausge 
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pragte superfizielle Gastritis aufdecken, die sicli allmahlich ver- 
sclilimmeTt. Bei der letzten Untersuchung, 1 Jahr nach der ersten, 
berichtet die Kranke, die Dyspepsie sei jetzt geringfiigig. Trotzdem 
ergibt die Gastroskopie kein Zeichen von Besserung, sondern im 
Gegenteil eine Verschlimmerung. 

No. 3. 69jaliriger Mann. 

1918 AA'egen Ulcus perforatus operiert. 1922 ■wurde Gastroenterostomia 
retrocolica post, ausgefuhrt. 

1935 Avegen leichtcrer Dyspepsie in die Abt. B des K. A. S. G. aufge- 
nommen und mil Ulcuskur behandelt. 

Rdntgen: Der Yentrikel entleerl sich durch die Anastomose. Keine 
Ulcera. 

Wiederaufnahme 1939 AVegen kurzfristiger Melaena, die aber bereits 
aufgeliort hatte. 

Gastroskopie (28/2, 1939): Im Fundus ist eine fleckformige Atropbie 
zu seben. Der iibrige Teil des Venlrikels AVeist leichte dirfuse Rotung 
namenllich rings urn das Stoma auf, das Peristaltik zeigt. Keine Erosio- 
nen der Ulcera. 

Epikrisc: 69jahriger Mann, der als 48jahriger Avegcn perforier- 
tes Ulcus operiert AA r orden ist und bei dem im Alter von 52 Jahren 
Gastroenterostomie ausgefuhrt AA'ird. 13 Jalire nach der Operation 
Avird er Avegcn leichter Dyspepsie ins Krankenhaus aufgenommen 
und 17 Jalire danach Avegcn kurzfristiger Melaena. Im Stoma 
Avird Peristaltik nachgeAviescn, im Ventrikel geringfugige Gastritis 
atrophicans. 

No. 4. 62jahriger Mann. 

1908 AA'egen uGastritis# behandelt. Da die Ausleerung A r erzogert War, 
AVurden Gastroenterostomie und Enteroanastomose ausgcflihrt. Seither 
hat er keine eigenllichen Ventrikelsymptome gehabt und keinerlei Diat 
gehalten. 

1938 u'egen Anorexia und Achylia in die Abt. B des IC.A.S.G. aufge- 
nommen. 

Rontgen: Bulbus deform. Das Konlrastmittel geht durch Anastomose 
und Pylorus. 

Gastroskopie I (4/11, 1938): Hinter dem Angulus ist ein kurzer Kanal 
zu sehen, der in einem Pylorus olme Peristaltik endigt. Die Sclileimhaut ist 
uberall normal ohne Zeichen von Gastritis. Es gelingt nicht, die Anasto- 
mose zu finden. 

Der ICranke wird gebessert entlassen, 1940 aber AYiederaufgenommcn 
AYeil er an GeAvicht verloren hat. Keine Dyspepsie. ' 

■ Gasti'oskopie II (27/3, 1940): Die Anastomose ist jetzt aufAVarls an 
der Riicku'and zu sehen. Sie ist etwas rauh, AVie die meisten Stomata, 
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aber ohne En'tziindungsreaktionen. Man sieht einzelne rhythmische Ko 
traktionen. Wie Schleimhaut ist, ebenso wie letzt, iiberall norma] insh 
sondere sind keine atrophischen Elemente zu sehen. 

Epikrise : 67jahriger Mann, bei dem im Alter von 37 Jahr en 
Gastroenterostomie ausgefiihrt wurde wegen »Gastritis» mit Reten- 
tion. 30 Jahre spater wird er wegen Appetitlosigkeit aufgenom- 
men, hat aber keine Dyspepsie. Es wird Achylie nachgewiescn. 
Die Ventrikelschleimhaut ist normal. Nach 2 Jahren wird die 
Gastroskopie wiederholt. Der Ventrikel ist standig normal und 
•das Stoma zeigt Peristaltik. 

No. 5. 26jahriger Mann. 

1935 Wegen eines perforierten Ulcus duodeni operiert. Das Ulcus 
wurde suturiert und es Wurde Gastroenterostomie ausgefiihrt. 

30/12, 1940 wegen eines perforierten Ulcus ventriculi in die AM. A 
des Bispebjerg Hospital aufgenommen, Bei der Operation Wurde eine 
erbsengrosse Perforation an der Vorderseite des Ventrikels nahe dem 
Pylorus gefunden. Das Ulcus wird suturiert. Es wird erfolglos nach 
der friiher ausgefiihrten Anastomose gefahndet. Auch die nachherige 
Rontgenuntersuchung deckt keine Anastomose auf. 

Gastroskopie (19/2, 1941): Abwarts nach dem Angulus bin sind lcicli- 
tere hypertrophische Yeranderungen zu sehen, denn die Schleimhaut hat 
hier ein granuliertes Aussehen. Proximal dem Angulus ist eine sternfor- 
mige Narbe in der Schleimhaut zu sehen. An der RiickWand dicht neben 
der Curv. minor wird eine zweite sternformige Narbe, moglichenVeise tiber- 
reste der Anastomose, gefunden. 

(Der Fall wurde von Dr. med. Ottsen im Jahre 1941 in Ugeskrift for 
Laeger veroffentlicht). 

Epikrise: 26jahriger Mann wurde im Alter von 21 Jahren wegen 
eines perforierten Ulcus duodeni operiert, wobei gleichzeitig Gastro- 
enterostomie ausgefiihrt wurde. 5 Jahre spater wurde er noch 
mals operiert, und zwar wegen eines perforierten Ulcus ventriculi. 
Die friiher angelegte Anastomose ist weder bei der Operation nocli 
spater bei der Rontgenuntersuchung nachweisbar. 

Die Gastroskopie deckt eine leichtere, ortlich hypertrophisc c 
Gastritis und zwei Narben auf. 


II. Falle von Resektion. 


No. 6. 42jahrige‘Frau. 

1928 Wegen Ulcus operiert, mit Resektion. 
frei. 1933 erfolglose medizinische Behandlung. 


Sie wurde nicht symptom- 

Invalidenrente zuerkann . 
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mittelt, dagegen ist eine Resektion. nicbt nachweisbar. Walirend 
•der obere Magenabschnitt verhaltnismassig normal ist, wire! j m 
unteren Ab'scbnitt eine heftige,' gemischte Gastritis mit erosiven 
Elementen nachgewiesen, die sicb bei Ulcuskur und Ventrikel- 
•spiilungen bessert. Es wird abermals eine Resektion ausgefiihrt 
Nacb 1 Jahr wird im oberen Teil des Magens Atrophie nachge- 
"wiesen, wabrend abwarts, besonders rings urn die Anastomose, 
ebensolclie Veranderungen ermittelt werden wie friiher, die sicb 
Ibis in den Darm fortse'tzen. 

No. 7. 35jahriger Mann. 

1932 Wegen Ulcus perforat. operiert, mit Bbernahung. Einige Monate 
-spater Wurde Resektion ausgefiihrt. Kurz darauf wiederum Ventrikel- 
.-symptome. 

1936 in die Abt. B. des K. A. S. G. aufgenommen. Problemahlzeit: 
.33 cm 3 40/60. 

Rontgen: Ulcus pepticum jejuni. Behandlung: Ulcuskur mil vor- 
-iibergehender Besserung. 

1937 Wiederaufnahme wegen heftiger Symplome und Erbrechen. 

Rontgen: VerWiscbtes Relief. Canalis und Pyloris fehlen. Ebenso wie 

bei der friiheren Untersucbung ist ein verdachtiger, aber nicht ganz kon- 
.stanter Fleck nahe dem Stoma zu sehen. 

Gastroskopie I (1937): Der Yentrikel ist ganz kurz, uberall Sitz scliw'e- 
rer Gastritis. Die Scbleimhaut ist hochrot, samtartig, oedamatos. Die 
Yeranderungen sind rings um das Stoma und bis in den Darm, wo sich zahl- 
reicbe frisebe Erosionen befinden, besonders ausgepragt. ICeine Peristal- 
tik hier. Eben proximal vom Stoma ist eine 1 cm 3 grosse Ulceration alteren 
Datums zu seben. 

Es Wird mit Ulcuskur und tagliclien Ventrikelspiilungen mit Salz- 
wasser bebandelt, womit er nach der Entlassung fortfahrt. 

Nachuntersuchung 1938: Er spiilt den Ventrikel taglich, halt Sclion- 
-diat, hat aber immer noch etwas Dyspepsie. Kein Erbrechen. 

Gastroskopie II: Die entziindlichen Yeranderungen sind betrachthch 
zuriickgegangen, sie sind immer noch am starksten rings um das Stoma 
und erstrecken sicb in den Darm. Weder Erosionen noch Ulcera. 

Spatere Auskunft: Der Kranke verstarb 1939 nach Reoperation m 
einem anderen Hospital. 

Epikrise: 35jahriger Mann, der im Alter von 30 Jahren inner 
halb eines Jahres zuerst wegen eines perforierten Ulcus operiert 
und danach einer Resektion unterworfen wurde. Er ist nie zu 
irgendeiner Zeit symptomfrei gewesen. Ulcuskur 4 Jahre nach er 
.Operation bewirkt nur voriibergehende Besserung. 5 Jahre nac i 
aler Operation wird schwere, sicb bis in den Darm erstrecken 
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Gastritis von gemischtem Typus und ein grosses, alteres Ulcus 
nachgewiesen. Es wird wieder Ulcuskur angewandt und ausserdem 
tagliche Ventrikelspulungen, womit der Kranke zuhause fort- 
fahrt. Der Zustand ist leidlicli. 

Nach ein Jahrlang fortgesetzten Spiilungen wird deutliche Bes- 
serung der Gastritis nachgewiesen, die jedoch siandig denselben 
Typus zeigt, obwohl ohne Erosionen. Die Wunde wird nieht ermit- 
telt. Nach 1 Jahr stirbt er im Anschluss an nochmalige Resek- 
tion. 

jVo. s. 41jahrige Frau. 

1937 wird auf den Verdacht auf Cancer Ventrikelresektion ausgefuhrt. 
Es wurde we der Cancer noch Ulcus gefunden, die Mikroskopie des Priipa- 
raies deckle aber Gastritis auf. 

1939 wird die Kranke in die Abl. B des K. A. S. G. Wegen uncharakte- 
rislischer Dyspepsie aufgenommen. 

Ronlgcn: Reseklionsventrikel. 

Gastroskopie: Das Stoma liegl gerade vorn und hat Peristaltik. Die 
Schleimhaut ist uberall, aber namentlich aufwarls im Corpus, Sitz leichler 
Gastritis mit leichter Rotung und Succulenz. Die VorderWand Weist 
Zeiclren von leichterer hypertropbischer Gastritis auf. Weder Ulcera noch 
Erosionen. Behandlung mit Ulcuskur bewirkt subjektive Besserung. 

Epikrisc: Bei einer dljahrigen Frau wird auf d'en Verdacht auf 
Cancer Resektion ausgefuhrt. Die Operation deekt Gastritis auf. 
Nach 2 Jahren wird auf warts im Ventrikel leichtere gemisclite 
Gastritis ermittelt. Das Stoma weist Peristaltik auf. 

No. o. 49jahriger Mann. 

1931 wird wegen Ulcus Resektion ausgefuhrt. Seilher ausgepragte 
tardive Dyspepsie ohne Linderung durch Essen. 

1937 Aufnahme in die Abt. B des K. A. S. G. 

Rbntgcn: Nischenartige Erscheinung am Stoma. 

• Behandlung mit Ulcuskur von kurzfristiger Wirkung. 

1939 Wiederaufnahme wegen Melaena von kurzer Dauer. Blutharn- 
stoff bereits bei der Aufnahme normal-. 

Rontgen: Wie zuvor. 

Gasfroskopi / (31/9, 1939): Der Ventrikel ist kurz. Die Schleimhaut 
ist Sitz miissiger Rotung und Succulenz mit einzelnen hypertrophischen 
Elementen langs der Curv. maj. und an der VorderWand. Das Stoma ist 
rauh, Sitz von Gastritis, ohne Peristaltik. Eben proximal davon wird an 
der Curv. min. eine 1 cm lange, lineare, frische, in Heilung begriffene Ulce- 
ration ermittelt. 

Behandlung mit Ulcuskur bewirkte subjektive Besserung. 

34 — Acta mcd. scandinav. Vo!. CXV. 
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Gastroskopie II (26/10, 1939): Die Gastritis hat sich besonders urn da. 
Stoma verschlimmert. 

Trotz den geringen subjektiven Symptomen werden alsbald auf Grand 
der gastroskopischen Befunde Ulcuskur und Yentrikelspiilungen verord- 
net. 

Gastroskopie III (23/11, 1939, nach der Kur): Die gastritischen Ver- 
anderungen sind etwas zuriickgegangen, besonders abwarts um das Stoma, 
denn die Rotung ist weniger intensiv, das Oedem und die Succulenz haben 
abgenommen, die hypertrophischen Partien sind dagegen unverandert. 

14/12 1939 Wurde der ICranke wegen Abdominalia acuta in die Abt. 
D des K. A. S. G. aufgenommen. Es handelte sich um drohende Perforation 
mit Gastrektasie. Die Operation deckte einen kleinapfelgrossen Ulcus- 
tumor unten im Duodenum auf. 

Epikrise: Bei einem 49jahrigen Manne war im Alter von 41 
Jahren wegen Ulcus Resektion ausgefiihrt worden. Seither hat er 
leichtere Dyspepsie geliabt. 6 Jahre nach der Operation Behand- 
lung mit Ulcuskur von kurzfristiger Wirkung. 8 Jahre nach der 
Operation Melaena von kurzer Dauer. Es wurden leichtere ge- 
mischte Gastritis und ein in Heilung begriffenes frisches Ulcus 
ermittelt. Subjektiv erfolgte Besserung, die Gastroskopie deckte 
aber eine Verschlimmerung auf,weshalb erneute Kur undVentrikel- 
spiilungen verordnet wurden. Nach 1 Monat wird Besserung der 
Gastritis wahrgenommen, aber bereits 1 Monat spater wird der 
Kranke mit akuten Ventrikelsymptomen in die chirurgische Ab- 
teilung aufgenommen, wo ein grosser Ulcustumor im Duodenum 
nachgewiesen wird. 

No. 10. 33jahriger Mann. 

1938 Resektion Wegen Ulcus duodeni. Nach ein paar Monaten wie- 
derum Ventrikelsymptome mit Erbrechen. 

Ronlgen: Grobe Fatten. Normale Passage durch die Anastomose. 
Dicht neben dieser ein kleiner Fleck, der in den Yentrikel vorragf . 

Gastroskopie I (8/2, 1939): Es ist eine leichte superficielle Gastritis im 
Corpus zu sehen. Distal zur YorderWand sind 2 feuerrote, erbsengrosse 
Hervorragungen zu sehen, die das AUssehen einer »embolischen er 
gastritis» haben. Weder Erosionen noch Ulcera. 

Im Mai 1939 Wiederaufnahme in die Abt. D des K. A. S. G., Wei 1C 
Symptome sich noch verschlimmert haben. 

Rontgen: Ulcus auf der Gurv. min. . 

Nochmalige Resektion. Kein Ulcus, aber in der Schleimhau wur 
eine Sutur gefunden, durch die dieselbe abgeschurft Worden war. ■ 

Da die Symptome danach nieht abklangen, Wurde er im prr 
Wiederaufgenommen. 
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Gastroskopie II {23/4, 1940): Die Resekiionsstelle findel sich abWarls 
und gleicht, abgesehen davon, drss der Rand eWas zackig isi, einem nor- 
malen Pylorus mil Perislallik. Proximal davon findel sich auf der Curv. 
min. eine frisclie, knapp erbsengrosse Erosion. Der ganze Venlrikel ist 
librigens Sitz einer leichteren superficiellen Gastritis mil Rolung und Succu- 
lenz. 

Die Probemahlzeit ergab Achylie. 

Eine Ulcuslcur bewirkte etwas Besserung. 

Gastroskopie III (9/6, 1940): Die Erosion ist versclnVunden, aber die 
Gastritis ist unverandert. 

Nacbuntersuchung im August 1940: Die Ventrikelanfalle sind rezidi- 
viert. Pat. hat wiedev ausgepragte tardive Dyspepsie mil Linderung 
durch Erbrechen. Halt slrcnge Dial. ICein Zeichen von Avitaminose. 

Gastroskopie IV (16/8, 1940): Die Gastritis hat sich verschlimmert. 
Dberall sind intensive dunkle Rolung, starke Succulenz und Oedem der 
dicken, gewundenen Falten zu selien. Die Veriinderungen sind rings urn 
das Stoma am ausgepragtesten und erstrecken sich in den Darm. Weder 
Ulcera noch Erosionen. Es wird 30 g Mucin in 1 Liter Milch, auf 6 Mahl- 
zeiten verteilt, Verordnet. 

Nacbuntersuchung im Sept. 1940: Die Symptome sind unverandert, 
Der Mann ist arbetsunfaliig. 

Gastroskopie V (4/9, 1940): Die Gastritis hat sich noch mehr ver- 
schlimmert. Der ganze Ventrikel und der angrenzende Darm sind flam- 
mendrot mit festsitzenden Schleimfladen. ICeine atrophischen oder erosi- 
ven Elemente. 

Es Werden tagliche Ventrikelspulungen mit Salzwasser verordnet. 

Nachuntersuchung im Januar 1941: Die Symptome sind vollig unver- 
andert. Er hat lieftige Schmerzen bis in den Riicken. Arbeilsunfahig. 

Gastroskopie VI (28/1, 1941): Die Falten sind jetzt deutlich granuliert,. 
Rotung, Succulenz und Schleimbelsg unverandert. 

Epikrise : Bei einem 33ja!mgen Manne vurde wegen Ulcus 
duodeni vor Jahresfrist eine Resektion ausgefiihrt, ohne die Sym- 
ptome zu bessern. Jetzt leidel er an leichtercr superfizieller Gastri- 
tis mit »cmboIischer Herd.gastritis». Nach 3 Monaten deckt die 
Rontgcnuntersuchung ein »Ulcus» auf, weshalb noclimals zur 
Resektion geschritten wird. Als Erklarung des Ronlgcnbefundes 
wird in der Schleimhaut eine Sulur ermittelt, die die SchlcimhaUt 
abgeschfirft bat. Dem entspriclit der gastroskopische Befund, der 
als »Herdgastritis» gedeutet wird. Ein knappes Jahr danach wird 
dcr Kranke wegen Ventrikelsymptomen wieder aufgenommen. Es 
wird Achylie nachgewiesen und die Gastritis ist unverandert, dage- 
gen wird jetzt eine frisclie Ulceration gefunden/die nach (JlcUskur 
abliedt, wahrend die Gastritis unverandert bleibt. 2 Monate sfpatcr 
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Sind die Symptome rezidiviert und die Gastritis hat sich sehr ver- 
. schlimmert. Trotz der Behandlung, zuerst mit Mucin und danach 
mit Ventrikelspiilungen, halten sieli die Symptome- und wieder- 
holte Gastroskopien zeigen allmahliches Fortsclireiten der Gastri- 
tis, worm im Laufe etwa eiiies halben Jahres hypertropliische Ele- 
mente erscheinen. 

Diskussion. 

Die Durchsicht der vorstehenden Krankengeschichten ergiht, 
dass die gewahlten Beispiele sich erganzen und zusammen eincn 
Begriff liefern von der Mannigfaltigkeit der Ausserungsformen der 
postoperativen Gastritis. 

Nur einer der 10 Patienten hatte normale Ventrikelschleimhaut 
und dementsprechend keine eigentliche Dyspepsie (No. 4). Der 
Fall ist insofern interessant, als seit' der Ausfiihrung der Gaslro- 
enterostomie bis zu dem Zeitpunkte der ersten gastroskopischen 
Untersuchung 30 Jahre verstrichen waren, olme dass sich postopera- 
tive Gastritis eingestellt hatte. Die Operation war wegen »Gastri- 
tis» mit verzogerter Entleefung ausgefiihrt worden. Die Diagnose 
war damals an Hand der Symptome gestellt worden. Nacli 30 
Jahren ergab die Rontgenuntersuchung Zeichen eines ausgeheilten 
Ulcus duodeni ohne Pylorostenose und mit Entleerung durch den 
Pylorus wie auch durch die Anastomose, wahrend die Probemalil- 
zeit Achylie aufdeckte. Es ist moglich, dass die Entstehung einer 
postoperativen Gastritis durch das Zusammentreffen dieser Vcr- 
haltnisse verhindert worden ist. 

Bei all den iibrigen 9 Patienten war der Ventrikel Sitz melir 
oder weniger ausgepragter Entzundungsveranderungen, die mois- 
tens von bunter Polymorphic waren. Vergleicht man die gastro- 
skopischen Befunde bei Gastroenterostomie und Resektion mitei- 
nander, so ergibt sich, dass die namlich Veranderungen gleiclier 
Art sind. Nur in 2 Fallen lasst sich die Gastritis in dem gewohn 
lichen Gastritisschema rubrizieren, namlich bei Pat. No. 2, die cine 
reine, wenn gleich sehr schwere Gastritis superlicialis hatte, und 
Pat. No. 3, der an reiner Gastritis atrophicans litt. Bei all den 
iibrigen Patienten deckte die Untersuchung ein Gemisch von super 
fiziellen, hypertrophisclien, atrophischen, erosiven und ulceroscn 
Elementen auf. Nach- allem zu urteilen scheint es jedoch, als ob e 
superficielle Gastritis das Grundelement der postoperativen Gastr 
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tis bildet, denn sic ist anscheinend der Ausgangspunkt all der an- 
deren Veranderungen und der Boden, aus dem dicsc Verandcrungen 
erwaclisen. Das Auftreten der verscliiedcnen Elcmente sclieint 
an kcine beslimmten Rcgeln gcbunden zu sein. Es ist bcispicls- 
weisc gelungen, einerscits cincn Ebcrgang von superficiell-hyper- 
tropbiscb-erosiver zu atropliischer Gastritis festzusteilcn (No. 6) 
und andererscits die EnUvicldung hypertrophischer Elcmente in 
superficieller Gastritis zu beobacbten (No. 10), was als Eigentum- 
lichkeit der postopcrativen Gastritis zu bezeichnen ist. Unter den 
auftretenden Elementen sind Erosionen und Ulccrationen die 
fliichtigsten. Sie verscbwinden ebenso rasch wie sie gekommen sind, 
was jcdocli niclit als fiir die postoperative Gastritis eigentiim- 
licbcs Phanomen anzusprecben ist. 

Morpliologisch interessant ist der Fall No. 6: in einem bilocula- 
ren Ventrikcl war das Aussclien der beiden Vcntrikclabschnitte 
sebr verscbieden, denn irn distalen Abscbnitt wurde heftige Gastri- 
tis ermittelt, wahrend der proximale fast normal war. Nach der 
zweiten Resektion, auf die Acliylic folgte, entwickeltc sicb' im 
oberen Toil im Laufe cincs Jabres Atrophic und abwarts besserte die 
Gastritis sicb niclit nur nicbt, sondern verscblimmerte sicb im 
Gcgenteil und zcigtc Neigung, sicb in den Darm binein zu crslrec- 
ken. Der Fall ist als gastroskopischc Seltenheit zu betraclitcn und 
die Genese vollig unklar. 

Bei 4 Patienten (No. 1, 2, 7, 9), die alle Gastritis batten, waren 
m Stoma keinc Kontraklionen naclnveisbar. Bei 4 anderen (No. 
3, 4, 8, 10) war im Stoma zwar Peristaltik zu sehen, dennoch abcr 
Avurden bei 3 dcrselben (No. 3, 8, 10) sebr ausgepragte Entziin- 
dungsveranderungcn ermittelt. Diese Bcbbacbtung zeigt m. a. AY., 
dass die postoperative Gastritis nicbt ausschliesslich in den Fallen 
entslelit, wo das Stoma die Fahigkcit der Kontraktion nicbt 
crlangt. Dies Verlialten kann sonacb fur die Pathogenese der 
Gastritis keinc entscheidende Rolle spielen. 

Ein lehrreicher Irrlum lag bei einem Patienten (No. 10) vor, 
bei dem roritgenologisch nacb der ersten Resektion neben dem 
Stoma cine kleine Hervorragung in den Ventrikcl — also das 
Gegenteil von einer Nische — nachgewiesen wurde. Deinent- 
sprechend decide die Gastroskopic ein Bild auf, das Almlichkcit mit 
einer sogcnannten semboliscbcn Herdgastritis» batte. Bei der 
zweiten Resektion, die auf Grundlage der Rontgendiagnosc: pep- 
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tisches Ulcus ausgefuhrt wurde, wurde indessen eine Sutur emit- 
telt, die die Sclileimliaut erodiert hatte. Dcmnach handelte es 
sich nicht um embolische »Herdgastritis», sondern um eine Frond- 
korpergastritis. Eine gastroskopische Differentialdiagnose z\vi- 
schen diesen ' beiden Prozessen ‘ ist, wenn die Sutur selbsl niclit 
sicbtbar ist, allerdings kaum moglich und insofern a'ucli beianglos. 
als beide Leiden eine giinstige Prognose haben und im allgcmeinen 
kcine Indikation fur Operation liefern. 

Die Bedeutung, die Schindler dem Verscliluss dcr Anastomose 
fur die Heilung der postop erativen Gastritis beimisst, wire! durcli 
diese Untersuchungsreihe nicht erhortet. In einem Falle (No. 5) 
lag zwar spontaner Verschlus's einer Gastroenterostomie vor, iiher 
den Zustand des Ventrikels vor dem Verschluss ist aber niebts ]>e- 
kannt, weil der Kranke friiher nie gastroskopiert Avorden Avar. 
Dennoch verdient es vielleicht Beachtung, dass die nachgeAviesc- 
nen gastroskopischen Veranderungen von geringer Intensilat vvic 
auch Avenig ausgebreitet vvaren, und dass die Schleimhal zum 
grossten Teil normal A\ r ar. 

Die Neigung der postoperativen Gastritis, das Stoma und den 
anastomierten Darm in besonders holiem Grade anzugreifen, ist aus 
den Beispielen deutlich ersichtlich, und es kann ausserdem fest- 
gestellt werden, dass diese Neigung von der Kontraktionsfaliigkeit 
des Stoma unabhangig ist. Noch ein AA T eiterer Umstand AA’ird durcli 
die Untersuchungen erlautert. Bekanntlich ist diskutiert Avordcn, 
ob es denkbar sei, dass die Salzsaure an den im Ventrikel und 


Darm beobachteten Operationsfolgen, die vielfach als pcptiscli 
aufgefasst werden, schuld sein konne. Die bier beschriebenen kalle 
zeigen indessen, dass das Vorhandensein freier Salzsaure niclit 
Voraussetzung fiir die Entstehung postoperativer Gastritis ist, 
denn in den Fallen mit der ausgepragtesten Gastritis (No. 2, 6, 10) 
lag Achylie vor und in 2 Fallen verschlimmerte sich die Gastritis 
sogar gleiclizeitig mit ocler nach dem Beginn der Achylie. P lc 
Achylie. ist offenbar eine Folge der Gastritis und ein Ausriruck da 
fiir, dass dieselbe eine geAvisse Intensitat erreicht hat. 

In bezug auf die beobachteten klinisclien Symptomc sei lie 
merkt, dass sie der von Henning angegebenen Dyspepsie selir gut 
entsprechen. 

Die Ergebnisse der ange\v r andten Thcrapie sind nicht ermu i 
gend. Dass AA'iederholte Resektion das Fortschreiten der Gastri 
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nicht zu liindcni vcrmag, crhellt aus 2 Bcispielen (No. 6 und 10), 
unci cine virksame medizinische Thcrapie lasst sich nacli den bis- 
herigen Erfahrungcn nicht angeben, wcnnglcicli cs dev Miihc 
vert zu scin schcint, Ulcuskur mil Vcntrikelspiilungen zu koni- 
binieren. In cin paar Fallen (No. 6 und 7) vurdc danacli subjek- 
tivc vie auch objektive Besserung jiachgeviescn. Bci der Bevcr- 
tung der thcrapculischen Ergebnisse darf man sich indessen von 
ciner subjektiven Besserung nicht tauschcn lassen, denn solclie 
ist nicht inuner gleichbedeutencl mit ciner Besserung der Gastritis. 
So enthalt das gcgemvarlige Material ein Beispicl dafiir, dass cine 
Besserung der Symplomc sehr void miteincrVcrschlimmerungdcr 
Gastritis einhergehen kann (No. 2), und der miteinbezogene Fall 
No. 10 zcigl, dass sogar cine, lange Zeil hindurch angevandte 
Thcrapie mit Ulcuskur, Ventrikelspulungen und Mucin weder im- 
standc ist, die Gastritis zum Aufhorcn zu bringen nocli die Ent- 
vicklung der bosartigsten, d. h. der hypertrophischcn Gastritis- 
elemente zu hindern. Im grossen ganzen ist zu betonen, dass in den 
Fallen mit naclnveisbarcr objektiver Besserung lediglich die fliich- 
tigen Veranderungen, die Erosionen und Ulcerationcn sclnvinden, 
wiihrend das Grundelement, die Gastritis, der medizinischen Be- 
handlung gegenuber ausserordcntlich resistent ist (No. 6, 7, 9); 
insbesonclere ist clamit zu reclmen, dass die hypertrophischcn und 
atrophischen Elemcnte, Venn sic einmal vorhanden sind, sich 
schverlich von irgendeiner Thcrapie becinflusscn lassen. 

Wie aus den angefuhrlen Bcispielen erhcllt, ist die postopera- 
tive Gastritis als eines der crnslcslcn Ventrikellcidcn zu betrach- 
ten, welches in morphologischcr vie auch prognostischcr Hinsicht 
cine Sondcrstellung unter den Gaslrilen einnimmt. 

Konklusionen. 

1. Die in Operationsvcntrikcln auftretendc Gastritis ist im 
allgemeinen durch ausgepragtc Polymorphic charakterisiert, da sic 
aus superfizicllen, hypertrophischcn, erosiven, atrophischen und 
eventuell ulccrosen Elcmenten zuSammengeselzt ist, vcshalbes 
statthaft ist, sic als besondcre Gastritisform zu betrachtcn. 

2. Die Gastritis entwickclt sich unabhangig davon, ob freie 
Salzsaure vorhanden ist und ob das Stoma die Fiihigkeit rhyth- 
mischer Kontraktion crlangt. 



512 


TAGE CHRISTIANSEN. 


i ' 3. Eine etwaige objektive Besserung betrifft lediglich die ero- 
siven und ulcerosen Elemente, wahrend die atrophischen und 
hypertropbischen Veranderungen wahrscheinlich unheilbar sind 
4. Eine wirksame Therapie lasst sich nicht angeben. Am er- 
folgreichsten ist moglicherweise die Kombination von Ulcuskur und 
Ventrikelspiilungen, subjektive und objektive Besserung braucben 
aber nicht miteinander einherzugehen und der Besserung der Sym- 
ptome zum Trotz kann die Gastritis fortschreiten. 


Zusammenfassung. 

Zur Beleuchtung der Morphologie der postoperativen Gastritis 
werden 10 Krankengeschichten von Patienten mitgeteilt, bei denen 
Resektion und Gastroenterostomie ausgefulirt worden und die auch 
gastroskopisch untersucht worden sind. Nur in 1 Falle war der 
Ventrikel normal. Bei den iibrigen 9 Patienten wurden ausgepragte 
gastritische Veranderungen nachgewiesen. In der Mebrzahl der 
Falle bestanden die Veranderungen aus einem Gemisch von super- 
ficiellen, hypertropbischen, atrfiphiscben, erosiven oder ulcerosen. 
Elementen, die vorzugsweise am Stoma und am anastomierten 
Darm lokalisiert waren. Es wird festgestellt, dass die postopera- 
tive Gastritis auch, wenn das Stoma die Fahigkeit rbytbniischer 
Kontraktion erlangt, entstehen kann, und dass sie das Vorhan- 
densein freier Salzsaure nicht zur Voraussetzung hat. 

Morphologisch ist die postoperative Gastritis als besondere 
Gastritisform aufzufassen. 

Im Falle objektiver Besserung umfasste dieselbe nur die super- 
ficiellen, erosiven und ulcerosen Elemente, die hypertropbischen. 
und atrophischen Elemente sind dagegen als unheilbar zu betrach- 
ten. 

Eine wirksame Therapie kann nicht angegeben werden. Er- 
neute Resektion hindert das Fortschreiten der Gastritis nicht. In 
gewissen Fallen erfolgte nach kombinierter Ulcuskur und Ventri 
kelspiilungen subjektive und objektive Besserung, die Mucin 
behandlung schien dagegen wirkungslos zu sein. Besserung er 
klinischen Symptome braucht nicht von Besserung der Gastritis 
begleitet zu sein, sondern kann im Gegenteil mit einer Verschhm 
merung derselben einhergehen. Die Prognose des Leidens ist a s 
ernst zu betrachten. 
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Summary. 

In order to elucidate the question of the morphology of the 
postoperative gastritis 10 patients, on which resection or gastro- 
enterostomy was performed, were examined gastroscopically. In 
one case only the stomach was found normal. In all the other 0 
cases pronounced gastritic changes were demonstrable, which in 
the major part consisted of a mixture of superficial, hypertrophic, 
atrophic, erosive or ulcerative elements, mostly localized to the 
stoma and the anastomosing intestine. It is established that the 
postoperative gastritis may develop even if the stoma shows 
rhytmic contractions or free hydrochloric acid is lacking. Morpho- 
logically the postoperative gastritis proves to be a special from of 
gastritis. 

In cases where objective improvement was observed, only the 
superficial, erosive or ulcerative elements were concerned, while 
the hypertrophic and atrophic elements seem to be incurable. No 
effective therapy can be indicated. Repeated resection docs not 
stop the development of the gastritis. In some cases improve- 
ment was observed after a combination of Sippy treatment, and 
stomach lavages, while Mucin seems to be ineffective. 

Clinical improvement docs not mean improvement of the gas- 
tritis, on the contrary it may be accompanied by aggravation of 
the latter. The prognosis must be considered bad. 
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From the Medical Department, Praesfo District Hospital, Nsestved. 
(Denmark) Chief Physician: S. A. Holboll M. D. 


A Case of Myelomatosis with Diffuse Plasma 
Cell Infiltration of Lymph Nodes, Liver, 
Spleen, Kidneys, and Lungs. 

By 

A. TYBJAERG HANSEN. 

(Submitted for publication July 26, 1943). 


The case reported below was deemed of interest by its elucida- 
tion of the relation of myelomatosis to the other malignant 
•diseases of the myelopoietic system. 


History: 

No. 105/1942. Male, aged 62. The father is said to have died from tuber- 
culosis, otherwise there is no record of the patient having lived m a u er 
culous environment. 

The symptoms set in 5 months prior to admission with coug P 

loration of whitish iumps. Gradually fatigue developed ml h fu 
dyspnea and general debility. Beyond this no symp oms, p 

P Up to 12 years before admission the patient had in the 
good health. He then developed pneumonia from which he'vas 
to have completely recovered. 7 years later, that is 5 
of the present malady, he was admitted to Pras o f a stitch 

Naistved for an affection of the lungs which began with i coug . g ’ dmHted 
in the chest, and a temperature of about 39° C. T ie pa 1 leftsided 

5 days after the onset, and stethoscopy showed sympton 
pneumonia and dry pleuritis. Tp. 39.6, pulse 120. showed small 

Roentgenograms of the lungs few days after a mi down into 

spots of infiltration in the upper half of the left lung, ex ^ cavity the 
the lower lobe. A little above the middle of the lung wa sa me 

size of a green walnut half filled with fluid. One month later 
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picture was observed, though the supposed cavity was no longer so dis- 

t ” 1< The sputum was examined repeatedly for T. B. with a negative result, 
iust as the examination of the stomach wash by the State Serum Inslitu e 

showed no T.B. The temperature was mostly subfebrile. Affertwomon is 



Fig. 1. Showing infiltration of the upper half of the left lung. The infil- 
tration shadow are rather dense and distinct. (25/2 193G.) 


the patient was transferred to Faxinge Sanatorium where lie stayed for 6 
months and whence he was discharged as considerably improved. The 
diagnosis was tub. pulm. vetus? 

At the time of admission to the Sanatorium the roentgenogram of the 
lungs showed infiltration of the upper half of the left lung. Infraclavicularly 
a couple of peasized cleared up areas. 3 months later: apparently some 
clearing up of the leftsided process. The infiltration shadow's are on the 
whole dense and distinct. (Fig. 1) 
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Tliere was moderate anemia which improved on treatment with iron 
Otherwise the blood picture presented nothing abnormal. No sputum and 
the stomach wash was still free from T. B. Mantoux positive with l/io 
The weight increased from 50 to 60 kg. The patient then felt well until the 
present symptoms set in. 

Upon admission to the Medical Department the findings were as fol- 
lows: Patient very lean and pale. Marked dorsal kyphosis. Somefewsmall 
slipping lymph nodes in the inguina and the axillae, otherwise no tumour 
of the peripheral lymph nodes. 

Abdomen soft, liver felt about a hand’s breadth below the curvature in 
the midclavicular line, of rather firm consistency. 

Rectal exploration: the prostate very slightly enlarged, no nodes. No 
other noteworthy features. 


Other examinations. 

Urine -f albumin, Esbach 3 — 12 0 / M , Bence-Jones protein found in 
several examinations, a few times negative. Maximal- clearance 26 ml. per 
min. 

Blood: blood urea 71 — 47 mg % S. R. varied from 140 to 168 mm/t. 
(Westergren). In sedimentation tubes 550 mm long the S. R. was more 
than 400 mm/t. Formolgel reaction positive in 20 min. Hemoglobin per- 
centage 48 — 34, WR. neg. 


The differential count exhibited a relative lymphocytosis, thus stab 

nuclear leukocytes °% 

polymorphonuclear neutrophilic leuk 22 9 

eosinophilic leukocytes 0 * 

basophilic leukocytes 0l> 

monocytes 0 

lymphocytes /5 * 

lymphoblasts 2 2 * 

plasma cells of lymphocytic type 1 

In 100 cells was found one erythroblast with a basophilic protoplasm. 
Leukocyte number 3500 (rangingfrom 3150 to 5340). Erythrocyte number 
2.10 — 1.38 mil. colour index 1.05 — 1.22. 

Sternal puncture was performed twice. The result of the last punc ure 

was: 


Smear 

myeloblasts 

promyelocytes 

neutrophilic myelocytes . . . 

eosinophilic myelocytes 

basophilic myelocytes 

metamyelocytes + stab nuclear leuk. 
polymorphonuclear leukocytes 


0 % 
0.25 » 
1.00 fr 
0.25 » 
0 »■ 
3.25 9- 
4.75 » 
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eosinophilic leukocytes 

basophilic leukocytes 

lymphocytes 

lymphoblasts 

monocytes 

myeloma cells (1 in mitosis) 

myeloma cells of lymphocytic type 

megakaryocytes 

reticulum cells 

In 400 cells of the white system* were found erythrogonia 

erythroblasts with basophil, protoplasm 

erythroblasts with eosinophilic protoplasm 
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0.50% 
0 » 
22.5 » 
1.25 * 
0 » 


18.75 » 
47.50 » 


0 » 
0 » 
0 
8 
9 



Fig. 2. Diffuse blurring with striation upwards on the left side and in 
the lower lobe on the right side. (6/2 1942.) 


Ihe picture of the marrow was dominated by cells with a diameter of 
about 4 microns, i. e. of the size of lymphocytes. 

The solidly constructed nucleus is surrounded by a narrow margin of 
protoplasm. From these cells the transition to typical myeloma cells is 
seen. It is notably the nuclear type which makes it clear that the small cell 
belongs to the myeloma series. The histologically treated coagulum exhi- 
bits small particles of marrow predominantly consisting of small cells with 
a diameter the size of the red blood cells or a little larger. The structure of 
the nucleus is a little coarser than that of the lymphocytes. No typical 

myeloma cells are seen in the coaglum. 

signed Soeborg Olilsen. 
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Sputum: No T. B. in 3 examinations. 

Feces. Benzidin test negative in several examinations 
Galactose test: precipitated 2.7 g. 

Roentgen examination: 

Lungs. 1) (ambulant examination before admission). Upwards on th 
left side and in the lower lobe on the right side is seen diffuse blurring with 
striation. Both sinus phrenicocostales blurred, especially on the right side 
R. D. pulmonary induration fit was assumed to be a process of a tuber- 
culous nature without fresh processes). 

2) 6/2 42. No change in the picture since the last examination (in the 
mean time the true diagnosis had been made after examination of the bone 
marrow). Fig. 2. 

Bones: partial collapse of the VIII. thoracic vertebra. In the pelvis, os 
sacrum, upper arm, forearm, thigh-bone, crus, and skull no large local 
cleared up areas, but the bone structure was somewhat looser than normal. 

The patient was discharged at his own request, but was shortly after 
readmitted, and died after a few days. 

A utopsy. 

Lungs: Extremely adherent to the thoracic wall. The pleurae inter- 
lobares much thickened, fibrous. In the right lung an almondsized cavity 
filled with yellow pus. In the left lung some small caverns without dis- 
tinctly marked walls. The changes did not suggest tuberculosis. 

Liver: Enlarged, consistency firmer than normal. Border sharp, 
colour somewhat light tissue more distinctly defined than normal. 

Kidneys: Size normal. Capsule somewhat adherent. Cortex not atte- 
nuated. Tissue distinctly marked. 

Spleen: Somewhat enlarged but not with macroscopically distinct 
changes in the tissues. 

Histological examination Of sections of the tissue: 

The cells composing the infiltrations range in size from 7 to 20 microns, 
the smallest cells being the size of lymphocytes. The onty peculiar feature 
is the nuclei, in which the chromatin is seen to be more loosely distribute 

than in the lymphocytes. The larger cells possess slightly polymorphous nuc- 
lei very rich in chromatin, which in some cells are excenlrically place an ^ 
surrounded by abundant protoplasm which is homogeneous or s ig } 
vacuolised. The cells are sometimes seen around the capillaries, an i so, 
in a palisade-like arrangement. Some of the atypical cells have two nuc ei, 
some are in mitosis. The cell type at hand corresponds to that oun 

mymlomatosis. . ,. , „ 

Sections of the pulmonary tissue exhibit some lymph nodes m w ic ^ 
lymphocyte elements are entirely supplanted by the myeloma cel s. n a^ ^ 

tion are seen peribronchial infiltrations consisting of these ce s. 0 . 

the alveoli are filled with phagocytic monocytes, others with a c ° a ^. onS 
similar to edema. A number of the bronchioli are surrounded by m i 

of leukocytes and lymphocytes and filled up with the same m 
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Sections of the liver tissue show, especially in the portobiliary spaces, 
an intense infiltration with the myelomatous cells. The spaces have also 
increased much in width and the myeloma cell infiltrations extend in 
between the liver cell trabeculae. 

In the spleen the pulp spaces are filled with myeloma cells. The pulp 
cells are pushed into the background and tend to become fibrocytic. 

The renal tissue also exhibits infiltrations of myeloma cells. They are 
most widely diffused in the corticalis whence they extend into the medulla- 
ris. In the neighbourhood of the infiltrations are seen a great many hyaline 
gromeruli. In some of the convoluted and straight tubules hyaline cylinders 
are found. The cells in the tubules are swollen and granular. In some places 
in the medullaris an augmentation of the interstitial tissue is observed. 
No large precipitates of hyaline material with formation of foreign body 
giant cells. 

Sections of lymph nodes, like the above-mentioned lymph node from 
the lungs, show an almost complete displacement of the lymphatic tissue. 

The congo red reaction revealed no sign of amyeloid degeneration. 

Sections of the vertebrae after decalcination show the marrow spaces 
almost filled up noth small and somewhat larger myeloma cells. Between 
these cells were found scattered fat cells, small groups of lymphocytes and 
cells of the erythropoietic system and the myelocyte series. The lamellae 
of the spongious bone are very scattered and slender. 

signed Soeborg Ohlsen. 


Discussion. 

The demonstration of the characteristic cells in the bone mar- 
row (4) is of decisive importance for the diagnosis. It was rendered 
possible by sternal puncture which is the most important procedure 
in the attempt to diagnose myelomatosis. In some few cases it may 
fail, but repeated punctures will repay the trouble (12). 

As to the nature of the cells most investigators are now agreed, 
the myeloma cells being at present regarded as more or less atypical 
forms of the bone marrow plasma cells (14). 

Besides by the discovery of the typical cells the case was char- 
acterised by several of the features peculiar to myelomatosis, the 
findings being a greatly increased sedimentation rate, positive for- 
molgel reaction, Bence-Jones protein i the urine, reduced renal 
function, and anemia. 

The very high sedimentation rate would seem to indicate an 

augmentation of plasma proteins ( 7 , 9 ), which has indeed been . 
round m several cases. 
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The picture at hand represents the diffuse form of myelomato- 
sis, which is the most rarely occurring form (10), though it has been 
reported sometimes from Denmark (8, 9, 14). The typical Kahler 
sym drome is said to be unusual in this form. (3) Whether the 
diffuse form and the form characterised by the multiple occurrence 
•of myeloma cells are different stages in the development of the 
affection has not been settled, no observations being available 
which favour one or the other view of the matter. (8, 9). 

The morphology of the myeloma cells does not seem to bear 
any relation to the form in which the affection occurs (14). 

It is generally stated that the myeloma cells show small ten- 
dency to appear outside the bone marrow (5). They are sometimes 
seen, however, in the liver, spleen, and lymph nodes (6, 11). More 
rarely infiltration occurs in the kidneys. The myeloma cells are 
■then as a rule found along the vessels, but sometimes also as a dif- 
fuse infiltration. Patients suffering from myelomatosis often ex- 
hibit symptoms from the lungs. Bronchitis is a frequent feature, 
.and not rarely pulmonary abscesses, chronic emphysema, attacks of 
asthma, and various forms of pleuritis occur. 

Tuberculosis is said to be a rare complication of myelomato- 
.sis, and there is not supposed to be any connection between the 
two affections (5). Austin has reported a case in which there were 
.great changes in the lungs, amongst other’s calcification. The chan- 
ges were regarded as tuberculous, but there is no histological exa- 
mination and no demonstration of tubercle bacilli. 

The pulmonary changes are regarded as secondary to the de- 
formities occurring in the thoracic skeleton in myeloma cell infil- 
trations or the growth of myeloma cells which chiefly involves the 
ribs and the vertebrae. The pleurites are caused by the invasion of 

myeloma cells into the pleurae. 

Actual infiltrations in the lungs are said to be so rare that 
e. g. the finding of metastases in the lungs at roentgen examina 
tions is supposed to tell against myelomatosis (13). Whether t ie 
-present case is an exception that confirms the rule must be e 

°P en ‘ • + in 

A case of myelomatosis has been described in the litera ure 

which myeloma tous metastases were found in the form of a coup e 
of nodules (1). There is, however, no histological confirms ion 
That these elements were composed of myeloma cells. 
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In the case here reported the changes in the lungs were rather 
diffuse, involving pathological roentgen findings, a phenomenon 
not often seen otherwise where there are the usual symptoms of 
lung affections of the type mentioned above. The pleurites will 
presumably be visible in' the roentgenograms. 

The advance of the process could be followed in roentgeno- 
grams during several years. The disease seems to have lasted for at 
least 5 years. 

• This duration of ‘the disease is longer than in most cases counting 
the period from the occurrence of the first symptoms until death. A 
duration of up to twice the number of years has been observed, 
however (14). 

It is not probable that the changes can have been of a tuber- 
culous nature with a secondary infiltration with myeloma cells. 
A fact telling against tuberculosis is that T. B. were never found 
in spite of thorough examination at times when the discovery of 
them could hardly have been avoided if the process were actually 
tuberculous. In addition the diffusion of the processes that occurred 
after the admission to Faxinge Sanatorium did not give rise to 
symptoms that could be interpreted as an activation of a pul- 
monary tuberculosis. 

The febrile pulmonary affection must presumably be explained 
as pneumonia in the changed tissue, with the development of an ab- 
scess. 

As previously staled, there were no sure stethoscopic symptoms 
in spite of the rather considerable roentgenological findings after 
the last admission. 

The Manloux reaction neither favours nor invalidates the 
arguments adduced. 

The blood picture is in good accord with what is generally seen 
in myelomatosis (14). There is anemia which is refractory to iron 
therapy (towards the last). Colour index about 1 or slightly over. 
Relative lymphocytosis, whilst the total number of white blood 
cells does not exceed the normal. Plasma cells of lymphocytic type 
amount to 1 %. Whether any special importance can be attached 
to the 2 % lymphoblasts considering the heavy encroachment of 
the process on the bone marrow and lymph nodes, is doubtful. The 
occurrence of a single erythroblast also agrees with what is seen in 
anemias from several causes, thus also in myelomatosis. 

35 — Ada mcd. scandinav , VoE. CXV. 



522 


A. TYBJA2RG HANSEN. 


Tlie present case seems well suited to elucidate the relation 
between myelomatosis and the so-called plasma cell leukemias. 

The rather few cases reported of plasma cell leukemias are 
characterised by the occurrence of a large number of bone marrow 
plasma cells in the peripheral blood, sometimes with an increases 
the total number of white blood cells, simultaneously with a diffuse 
occurrence of the same sort of cells in the bone marrow. They dif- ' 
fer, in addition, from the usual forms of myelomatosis in that they I 
present a much greater infiltration with plasma cells in the paren- : 
chymatous organs. i 

The case here described does not present anything in the blood i 
picture that deviates from what is common in myelomatosis, but is 
in a marked degree characterised by plasma cell infiltration of the 
parenchymatous organs, even to an extent which has hardly been 
recorded in plasma cell leukemias. 

This, if anything, supports the view, which Gormsen too advo- 
cates (14), that myelomatosis' is of the same nature as the rest of 
the malignant affections within the myelopoietic system, but that 
it has small tendency to become leukemic. 

Plasma cell leukemia must thus be regarded as a leukemic form 
of myelomatosis. 


Summary. 

A case of myelomatosis is reported, with diffuse occurrence of 
myeloma cells in the bone marrov r and extensive infiltrations in the 
parenchymatous organs, for instance in the lungs. 

The relation between myelomatosis, plasma cell leukemia, and 
the rest of the malignant diseases of the myelopoietic system is 
briefly discussed. 

The view is put forward that plasma cell leukemia is a leu e 
mic form of myelomatosis. 
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In the Scandinavian countries exanthematous typhus or typhus 
spotted fever is of so rare occurrence that most Scandinavian 
physicians nowadays have occasion to see this lesion ony 

on travelling abroad. , 

In 1923 Norgaard gave in Hospitalstidende an account oi 

disease based on his experiences in the first world war as P y» 
to the Danish ambulance in Poland, and in this paper he al o ga^e 
the data available on the occurrence of the disease m i 
prior to 1923. Hence it will suffice here merely to men « - n 
latest epidemic of typhus-spotted fever in enTnEa \ terni i na ted 
Copenhagen in 1893, comprising 42 cases, 4 of , have 
fatally. Since then, a dozen solitary' and partly dou ) ^ igo7 

been notified from various parts of the coun ry, 1 fthe 

from the island of Bornholm. A -view -of Ithe >«*** 

National Health Service from 1923 to 1941 shov Ujl( p er the 

period no instance of typhus has appeared m en ‘ e that this 
present war conditions, however, it is rather con , ve 

lesion may become of immediate importance agai , ’ observa tion, 
shall here report a small laboratory epidemic under 
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which presented some features of interest also with regard to the 
way of the infection. 

In October 1942, in the production of typhus vaccine in the 
State Serum Institute, 4 cases of the disease occurred. 


Case i. 

The first patient was a male physician, 31 years old, who was 
admitted to th cBlcgdam Hospital on 8/10/42 (Record No. 5944/42). 

About 9 months before, he had commenced working with the 
production of typhus vaccine, after being vaccinated with phenol- 
treated »historical virus» ( Rickettsia proivazcki ) cultivated in the 
yolk sac of hen’s egg. He had received 3 injections to which he had 
reacted with high fever. In September 1942 he went to Frankfurt 
for instruction in a new method for the vaccine production, and 
here took part in the intranasal inoculation of mice with a 
suspension of Rickettsiae. After his return home, 28/9, he continued 
with this work. 

On 4/10 the patient felt poorly, and in the night of G/10 he had fever 
with several chills, headache and pronounced malaise. The following days 
the temperature varied between 37.0 and 39. 5°, whereafter it had the 
character of continuous fever round 30° (Fig. 1). On 7/10 he had received 
an injection of a vaccine prepared from phenol-treated murine virus from 
mouse liver. This vaccine had been employed previously in several instan- 
ces without causing any particular discomfort. 

On admission the patient was rather severely affected and stated he 
felt more ill than ever before. The temperature was 39.1, the pulse rate 64, 
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Fig. 1. Case 1: Chart of clinical data. (V Attack of cholelithiasis). 
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regular and strong. Apart from some congestion of the conjunctiva (lie 
physical examination revealed no particular abnormality — in particular 
no meningeal phenomena or exanthema. 

On the day of admission he had several chills, and next day a rash was 
seen on the abdomen and the right flank; during the following days it spread 
somewhat and was most conspicuous on 12/10, when it was seen also on 
the upper part of the thighs. There was no exanthema of the palms and 
soles. The rash consisted in scattered, faintly colored, pink spots, varying 
in size (about lentil size) and reminding of the roseola of typhoid fever; 
it subsided in 6 days. 

The mental habitus of the patient was greatly affected as long as the 
temperature was elevated. He was irritable, averse to talk to anybody, 
photophobic and drowsy, complaining continually of violent frontal 
headache. He slept but poorly, took no food and only a little water, and 
he was constipated persistently'. On 12/10, a few rales were heard over one 
lung, but X-ray examination showed no abnormality. Gradually his con- 
dition was aggravated noticeably, in the morning of 13/10 he was markedly 
exhausted and drowsy. At noon, however, his condition took a sudden 
turn, and a few hours after, he was almost feeling well. In the course ol 
24 hours the temperature fell from 39.1 to 37.5. On 14/10, in the evening, 
after he had had his supper, he suddenly had an attack of violent colicky 
pain localized to the top of the epigastrium and accompanied by vomiting. 
There was marked tenderness in the epigastrium and over the site of the 
gall-bladder, where the abdominal wall showed defensive rigidity. On 15/10, 
in the morning, he again had a colicky attack, and this was repeated on 

16/10 and 17/10. On 16/10 he presented a distinct jaundice, which persisted 

till 23/10. The remainder of the convalescence was uncomplicated, and the 
patient presented no particular after-effect, but complained for a long time 
of marked tiredness, in particular a rapidly appearing mental tiredness. 

Particular examinations: During the febrile period and convalescence 
the blood pressure was rather low (about 100/55), being lowest on the 10 
day of illness: 90/60. Four months later it was 120/60. . 

During the febrile period the pulse rate was about 80, during the con 
valescence about 60. The Weil-Felix reaction was negative on 9/10 an 
13/10, slightly positive on 16/10: 50; 19/10: 50 (100); 23/10: 50; 28/10. , 

an three months later negative. ' . 

Spinal fluid, 9/10: Pressure 240/160, cells 1/3 (erythrocytes 600,4], 
spinal sugar 56 mg %; Widal, 9/10, 13/10, 16/10: negative; Wasserman 
negative, Weil reaction 9/10: negative. Blood culture, 9/10: no 
Sedimentation rate, 19/10: 63 mm, and 26/10: 14 mm. Blood urea, ’ 
32 mg %. Alkali reserve, 13/10: 25.4 millimol. Plasma color, 16/1 ■ ^ 

on 26/10: 9. Urine, on admission: no abnormal elements; on 16/1 
pigment and urobilin. Diastase 1 — 150. On 21/10 the urine was aga 

normal. .... 

Blood exam., 13/10: hemoglobin 88 %, erythrocytes 4.13 mi j > 
color index 1.01. Leucocytes 11,700. Differential count: sta -nuc 
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neutrophils 11 %, segment -nuclear neutrophils 63 %, small lymphocytes 
18%. monocytes 8%. 

exam ' <^f bile passages before andX application of biliselectan 

and no S aU-l, ladder sfcadow on two exam.- 

nations. 

Electrocardiography: no abnormality. 


Case 2. 

Male, laboratory assistant, aged 29, admitted to the Blegdam 
Hospital 15/10 (Record No. 6093/42). During the last 9 months he 
had assisted Pt. No. 1 in the production of typhus vaccine and hac 
been vaccinated three times: about 9 months ago with »yolk sac 
vaccine*, after which he had fever, and twice, 3 months and Iwec v 
ago with diver vaccine*, without any discomfort. Since 1/10 be 
had assisted in the aforementioned intranasal inoculation of mice, 
and on 7/10 he had ground some infected mouse lungs in a mortar. 

On 13/10 ho felt ill with intense headache, chills and rise in temperature 
to 39.3°. Next day the temperature was 40.1, and from then on it had the 

character of continuous fever (Fig. 2). 

On admission to the Blegdam Hospibl, on 15/10, he appeared tjuilo 
unaffected with a temperature or 40°, pulse 04; and physical examination 
revealed no abnormality. The patient felt relativelj well during the greater 
part of his illness; only on 20/10 ho felt tired and irritable. Mis appetite 
was fairly good; the bowels moved slowly. He slept, well but complained 
continually of headache. Mo rash was observed at any lime. In this case 



Fig. 2. Case 2: Chart of clinical data. 
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too, the improvement set in rather suddenly, on 20/10 the temnov 
faHmg in 36 hours from 39.2 to 36.8. Alter this, he soon got well , and £ 
discharged on 29/10, feeling perfectly well. 

Shortly after his discharge he had a sudden attack of pain in the eni 
gastrium, accompanied by jaundice. He was admitted to the Frederihs 
berg Hospital, Dep. E, where X -ray examination of the bile passages after 
administration of a contrast-giving substance revealed a gall-stone (size 
of nut kernel). The phenomena subsided rapidly, and the patient has not 
presented any abnormal features since. 


Particular examinations: The blood pressure kept at about 95/55 
throughout the period of illness. At discharge it had increased to 110/70; 
and 4 months later to 125/75. 

The pulse rate was about 80 } n the febrile period, 60 in the 
convalescence. The Weil -Felix reaction was negative throughout the course 
<?/ illnos 17} 10, 23i'10, 27/10 slid 3 months later). 

Spinal iluid, 17/10: Pressure 200; alb. 10; glob. 0; cells 6/3. Widal, 
16/10, 17/10, 23/10: negative. Wassermann negative. Blood culture, 
17/10: no growth. Sedimentation rate, 17/10: 22 mm. Urine: no ab- 
normal elements. 

Blood exam., 19/10: hemoglobin 95%, erythrocytes 4.08 millions, 
color index 1.09. Leucocytes 10,300, Differential count: staff-nuclear 
neutrophils 4%, segment-nuclear neutrophils. 73 %, large lymphocytes 
5 %, small lymphocytes 12 %, plasma cells 6 %. 

Electrocardiography: no abnormality. 


Case 3. 

Male, physician, aged 38, admitted to the Blegdam Hospital 
on 16/10 (Record No. 6113/42). This patient had had nothing to do 
with the production of typhus vaccine, and he had not been vacci- 
nated. He was occupied with other work in the laboratory where 
the first two patients came daily, and. where infected mouse lungs 
were ground in a mortar on 5/10 and 7/10. 

On 11/10 this patient was taken ill suddenly with chills, headaches, 
nausea and rise in temperature to 39°. On the following day the 
temperature rose again, and from then on it had the character of continuous 
fever round 40°. On 15/10 he noticed some small pink spots on the trun 
and arms (Fig. 3). 

On admission, 15/10, the patient was rather exhausted. Tempera ure 
39.9. Pulse 100. Me stated he felt very ill and complained of a violen . 
headache. The forearms and abdomen presented a rash consisling m 
scattered, faintly colored, pink spots of lentil size, resembling theroseo a o 
typhoid fever. The conjunctiva was congested; otherw.se the PD SIC 
examination revealed no abnormality. During' the following days t ie ras 
increased in extension and intensity, being most pronounced on ’ 
when it was seen on the back, chest, abdomen, extremities, inclu mg pa 
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Fig. 3. Case 3: Chart of clinical data. 


and soles, but not on the face. After this, the rasli subsided, and on 26/10 
it had all gone. 

During the first days after admission, his general condition was getting 
worse steadily. He »felt awfully ill'>, was severely affected mentally, being 
irritable, photophobic and drowsy, and he complained continually of 
intense headache. On 10/10 and following days be was somewhat hazy. 
He took a good deal of fluid but no food; he was constipated; and he could 
not sleep. On 20/10 a few rales were heard on the back, over the base of 
both lungs. The temperature kept round 40° for 7 days, and then it fell by 
lysis in the course of 3 days with great remissions in the morning. After 
this he improved essentially, but he was still very tired and had difficulty 
in sleeping. The convalescence was uncomplicated. He w'as discharged 
on 5/11. 

Particular examinations: The blood pressure was low r in the febrile 
period, round 110/65 (lowest 100/50); on discharge it was 120/60, and 4 
months later 120/65. 

The pulse rate was about 110 in the febrile period, 80 during 
convalescence. Weil-Felix reaction* 15/10 and 17/10: negative; 23/10 
positive, 400; on 28/10: 6400; on 4/11: 400 (800); and about 3 months 
later: 50 (100). 

Biopsy of the rash (Dr. Fridtjof Bang): In a blood vessel located 
immediately under the skin, the cells of the adventitia are seen to prolife- 
rate, extending out in the surrounding connective tissue, but separated 
from this and lying like a coat on the wall of the blood vessel, though 
covering only a part of its periphery (Fig. 4). Between these cells, lympho- 
cytes are seen, and a couple of leucocytes. (The latter do not belong to the 
characteristic picture, but their presence may presumably be explained by 
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the circumstance that the lesion here is in its initial stage.) The wall of the 
blood vessel also shows a characteristic degeneration- in which amorphous 
degenerated tissue, containing several nuclei, extends into the lumen of 
•the blood vessel and narrows this lumen so that in cross-section it is semi- 
lunar in outline. This section also shows rather dense cellular infiltration 
round the other blood vessels, where some of the cells may very well be 
looked upon as proliferating adventitia cells which in some areas appear to 
be undergoing slight degenera! ion. Microscopic diagnosis: Rash as seen 
n typhus fever. 


& 



Fig. 4. Microphoto of rash in case 3. For description, see the text. 


Spinal fluid, 17/10: Pressure 430; alb. 10; glob. 0; cells 3/3. Wasser- 
mann negative. Widal, 15/10, 17/10, 23/10, 4/11: negative. Weilreac ion, 
19/10: negative. Blood culture, 17/10: no growth. Sedimentation ra , 

17/10: 33 mm. Urine: no abnormal elements. 

Blood exam., 19/10: hemoglobin 92%, erythrocytes 4.46 millions, 
color index 1.02, leucocytes 14,300. Differential count: staff-nucie. 
neutrophils 10%, segment-nuclear neutrophils 71%, large >mpi * ‘ 

2 %, small lymphocytes 12 %, monocytes 4 %, plasma cells /„• 

microorganisms could be demonstrated in blood smears staine vi i 

X-ray exam, of the lungs, 21/10: no abnormality. 
.Electrocardiography: no abnormality. 
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Case 4. 

Female laboratory assistant, aged 19, admitted to the Blegdam 
Hospital on 17/10 (Record No. 6139/42). She, too, had had nothing 
to do with the production of typhus vaccine but was working in the 
same laboratory as Pt. No. 3. Two months before she had been 
vaccinated with diver vaccine». 

On 15/10 she was suddenly taken ill with chills and feverish sensations 
but was still able to do her work. On 16/10 she was given an injection of 
typhus vaccine (diver vaccine))); in the evening her temperature was 38.4. 
Nex day she felt more ill and had frontal headache, on which account 
she was admitted to the Blegdam hospital for observation for typhus. 



Fig. 5. Case 4; Chart of clinical data. 


On admission the patient appeared quite unaffected, but her temperature 
was 38.2, pulse rate 120. She complained of coryza and headache but did 
not feel particularly ill. Physical examination revealed no definite ab- 
normality. 

She was febrile for 3 days; maximum temperature 3S.7, morning 
remissions to 37 (Fig. 5). Her general condition was quite unaffected 
throughout the course; appetite, bowel function and sleep normal. No rash 
appeared. 

1 he convalescence was uncomplicated, and she was discharged on 27/1 0. 

Particular examinations: The blood pressure varied round 115/70- 
4 months later, 1 10/80. 1 


The pulse rate was 120 during the febrile period, 
valescence. 


SO during the con- 


Weil-l'clix reaction: Negative on 19/10; then positive, on 23/10; 100- 

° n 10 ' 400, on 3 °/l° : 100 (200); on 13/11: 50; about. 2 months later: 50 

? e S alive - Widal, 10/10, 23/10, 27/10, 18/11: negative 
Weil reaction, 19/10: negative. 
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Blood exam., 19/10: hemoglobin 89%, erythrocytes 4.58 million, 
color index 0.93, leucocytes 4500. Differential count: 3 % staff* JS 
neutrophils, 46% segment-nuclear neutrophils, 2% eosinophils. 36 «/ 
small lymphocytes, 12 % monocytes, 1 % plasma cells. Urine- no al>° 
normal elements. 

Electrocardiography: no abnormality. 


Discussion. 

In our opinion, the diagnosis typhus-spotted fever cannot 
be questioned in. Cases 1 and 3. In Case 3 the diagnosis has to be 
considered positively established (typical clinical picture, positive 
Weil-Felix reaction and typical vascular changes on biopsy). In 
Case 1 the Weil-Felix reaction did not exceed 50 (100), it is true, 
but the clinical picture was quite identical with that of Case 3 and 
corresponded precisely to the features described in the literature 
(typical temperature curve, rash, conjunctivitis, marked cerebral, 
affection, lowered blood pressure, etc.). • When, furthermore, in 
his work the patient has been highly exposed to this infection, 
the diagnosis has to be regarded as established in this case too. 

In Cases 2 and 4 several of the more important symptoms 
were absent, and if these cases had not appeared in connection with 
the two preceding,' it is not very likely that they would have been 
imagined to involve exanthematous typhus. Still, in view of their 
epidemiological connection with the others, we consider also these 
cases as definite* instances of the lesion under discussion. For both 
cases appeared chronologically in close relation to the two first- 
mentioned and in persons who certainly may be presumed to have 
been exposed to the same infection. Apart from a rather typical 
temperature curve, Pt. No. 2 presented but few symptoms: frontal 
headache, constipation, decrease in blood pressure and slow pulse 
rate. Mentally he was affected but very little, be bad no rash or 
conjunctivitis and the Weil-Felix reaction remained negative 
throughout the duration of illness. In Pt. No. 4 the only symptoms 
consisted in fever of brief duration and headache. On the ot ier 
hand, the initially negative Weil-Felix reaction turned definite y 
positive. In Cases 1 and 2, for further establishment of the 
gnosis, guinea-pigs and mice were inoculated with blood and spina 
fluid, but the State Serum Institute did not wish to have these 
animals stabled on its grounds and hence they were killed. 
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It is generally known that most of the investigators working 
experimentally with typhus contract the disease sooner or later. 
Both Ricketts and v. Prowazek died of the disease, and several 
other investigators have had it — e.g., Zinsser, Mooser, Nicolle, 
da Rocha-Lima. Of the undoubtedly numerous laboratory cases, 
however, only few have been reported so far, most often isolated 
occasional infections. Mooser has briefly mentioned 4 such cases; 
in one infectious material was splashed in the face of the examiner, 
and infection followed; in another the infection was produced by an 
infected Pasteur pipette through a superficial scratch in the skin. 
In the Pasteur Institute in Tunis, during a number of years, al- 
together 7 cases of typhus turned up during the work with murine 
viruses (Nicolle), but nothing was said about the way in which 
the infection was transmitted. Laboratory epidemics are said to 
have become more frequent since the work with murine viruses 
has become more intensive. Such an epidemic due to murine 
viruses, comprising 15 cases in the Institute for Typhus Fever 
Research in Krakow has been reported by Eycr, Przylbylkiewicz& 
Dillenbcrg. In 12 of these cases where transmission of the infection 
by lice could be excluded, the authors ascribe the infection 
to inhalation of virus-containing louse feces in dust form. In this 
connection, it is to be mentioned that more recent investigators 
(Feggin; Starzyk; Blanc & Baltazard) have shown typhus virus in 
dried louse and flea feces under favorable conditions keeps capable 
of infections for a much longer time than supposed previously — 
in some experiments, for nearly two years. With a view to this, 
many investigators (c.g., Blanc) think that louse feces deposited 
in clothing constitute a significant reservoir for virus in the inter- 
epidemic period. 

Recently, Loffler & Mooser have reported another laboratory 
epidemic produced by murine virus in the University Institute of 
Hygiene, Zurich. The. epidemic comprised 6 patients who were all 
infected while working with intranasal inoculation of mice with 
emulsions of virus-containing lung tissue. At this work 3 of the 
patients were provided with gas masks, which they took off as soon 
as the inoculations were completed. Two other patients were 
infected while paying a brief visit in the room here' employed 
immediately after the performance of the inoculations. It has to 
be assumed that the infection here took place through inhalation 



534 


KAJ LARSEN and h* LEBEL, 

of virus-containing droplets and Loftier & Mooser therefore empha 
size the necessity of protection by means of gas masks in work of 
this kind and not to remove them before the room has been venti- 
lated. thoroughly. 

men murine viruses hitherto have proved more dangerous 
to work with in the laboratories, according to Loftier & Mooser it 
is because it has been possible to produce these viruses in far 
stronger concentrations than the historical virus. Now, however, 
it is possible in emulsions of typhus-pneumonic mouse lungs to 
obtain similar concentrations of the historical virus as of the murine; 
and this fact has already resulted in two epidemics. The first of 
these was reported from Roumania by Ciuca & lonescu-Mihaesti, 
and from Loffler’s and Mooser’s brief mention of it, it appears to 
have been of the same character as the epidemic described by the 
latter and also the epidemic described by us. The second published 
laboratory epidemic produced by the historical virus is the one 
reported here by us. 

According to statements from the State Serum Institute, in our 
cases transmission of the infection by lice from the experimental 
animals is out of the question. Two of our patients (No. 1 and 
No. 2) have inoculated mice by nasal instillation of a virus 
containing suspension — a procedure which produces an intense 
sneezing in the animals, sending forth virus-containing droplets. 
This has implied the possibility of transmission of the infection by 
inhalation of droplets or through breaks in the continuity of the 
skin or by entrance through the conjunctivae. Patients Nos. 3 
and 4 were never present at the inoculations mentioned, nor did 
they ever enter the quarters of these animals. But they have been 
occupied with other work in a relatively small room where virus- 
containing mouse lungs twice had been ground with sand M a 
mortar. With this procedure it can hardly he helped that virus 
containing particles of the material splash about. So it seems 
possible that these two patients may have become infected either 
by the drop method or by getting infecting material on their ban s, 
or by inhalation of the dried and powderized material. 

It has been somewhat difficult for us to explain the vea 
positive or absent Weil-Felix reactions in three of our patients as, 
according to the text-books, the reaction will he positive (i- e -> 
showing a titer higher than 1: 100) in practically 100 % of the case 
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after g — 10 clays of illness. According to Eycr and collaborators, 
the reaction will be just as frequent and strongly positive in vacci- 
nated persons acquiring typhus as in non-vaccinated. 

In the above-mentioned 15 cases of Eyer and collaborators 
which all appeared in vaccinated persons, the maximal Weil-Felix 
reactions were 1:400 and 1:800. These reactions are strikingly 
weak in comparison to the reactions usually encountered in patients 
infected by louse bite. Eyer and collaborators think, therefore, 
that the strength of the Weil-Felix reaction is dependent on the 
way of infection, so that dust or drop infection is apt to give a 
less strong reaction. Still, the experiences from the other labora- 
tory epidemics mentioned appear not to lend support to this as- 
sumption. In 5 of 7 non-vaccinated persons the Weil-Felix reaction 
was positive in dilution 1: 1600 or higher; in one patient the reaction 
was negative (Nicolle’s second patient), and in the seventh patient 
(Loffler & Mooser’s 3’ pt.) the titer was 1: 200. But this patient 
had been treated in the earl} stage of the disease with convalescent 
blood. On the other hand, only 2 out of 8 vaccinated patients gave 
a positive reaction in dilutions higher than 1: 800. We are inclined, 
therefore, to look for the cause of the weak-positive and negative 
Weil-Felix reactions in our three vaccinated patients in the 
preceding vaccination. 

We shall briefly mention the incubation period which is stated 
to vary from 5 to 20 days and most often to be 10 — 14 days. In 
our four cases, in Pt. No. 1 the incubation period has not exceeded 
14 days; in No. 2 it was not over 13 days; in No. 3 not over 8 days, 
and in No. 4 not over 12 days. 

It may be reasonable also to point out. that two of our patients 
presented a complication which we have not found mentioned by 
any other authors, namely: attacks of cholelithiasis. In Case 2 
the X-ray examination showed a negative gall-stone shadow, and 
in Case 1 the shadow of the gall-bladder after administration of 
biliseleclan was absent on two examinations. Neither patient had 
ever had any gall-stone phenomena previously. 

As to the treatment of typhus with modern chemotherapculics, 
no sure experiences have been reported yet (see, for instance, Schel- 
ler and Aschcnbrcnner[. We tried treatment with quinine and 
lucosil but were not able to see any effect from this treatment. 
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Summary. 

Description is given of a laboratory epidemic of typhus-spotted 
fever (historical virus), comprising 4 cases. In two cases the mecha- 
nism of the infection is presumed to have been drop infection. In 
the other two, either drop or dust infection. In two of the patients 
no definite positive Weil-Felix reaction was obtained; and the 
absence of this reaction is assumed to be attributable to preceding 
vaccination. 
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The Effect of Dialyzed Serum Proteins and 
Serum Dialysates on Shock. 

By 

MOGENS VOLKER Tand TAGE ASTRUP. 
(Submitted for publication Aug. 11th, lhl3). 


In all cases of secondary shock the most serious phenomenon is 
o reduction in the volume of the circulating blood. This involves 
a marked reduction in the blood and oxygen supplied to (he tissues 
which in severe cases proves fatal to the individual [Blalock (1), 
Krogh (2), Moon (3), Roster (1)]. 

The aim of the therapy, therefore, has been lo restore the nor- 
mal blood volume, and this is accomplished best by intravenous 
administration of fluid, above all by transfusion of homologous 
blood or serum. 

For the numerous cases of shock arising during a war or in an 
extensive catastrophe, it naturally will always be difficult lo obtain 
homologous blood or serum in sufficient amounts for the purpose, 
and numerous investigators have therefore tried to replace these 
means with other substances that are more easily accessible. 

As, according to modern theories, high-molecular colloidal 
substances should be particularly suitable for this purpose, ex- 
periments have been made with solutions of gum arabie, gelatine, 
starch, pectin — and even with heterologous scrum. But the out- 
come of these experiments has not fulfilled the expectations as it was 
soon found that these substances were not only allmost ineffective 
36 — Acfa med. scandinav. Vol CXY. 
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but their administration was often followed by most inconvenient 
reactions in the patients [cf. Hedenius (5), Hartman, Schellinc 
Harkins & Brusk (6), Selso (7)]. c 

Nor have the experiments reported so far with solutions of crys- 
talloids been encouraging, as the fluid introduced in this way leaves 
the blood stream so rapidly that 50—60 % may be lost already 
during the injection itself [Raster (4)]. The crystalloids employed 
for these experiments have been simple solutions, e. g., Ringer solu- 
tion and physiological salt- solution, sometimes with an addition 
of glucose and bicarbonate. 

Tissue culture experiments have shown that dialysates of plasma 
and serum contain substances of absolutely vital importance to te 
cells [Fischer (8), Fischer, Astrup A Volkert (9)]. Im strongly 
dialyzed plasma and serum the cells wall deteriorate within 24 — 48 
hours. On addition of serum dialysate, the growth of the cells pro- 
ceeds as in normal culture media, regardless of whether the dialysate 
originates from a homologous or a heterologous serum. On theother 
hand, addition of physiological salt solutions (Ringer, Tyrode, a. s.) 
to the dialyzed plasma and serum has no effect whatever. 

As dialysates thus contain one or more substances of vital im- 
portance to the cells of the organism that positively cannot be 
replaced by ordinary salts, we decided to investigate whether these 
dialysates might have some beneficial effect in shock, or whether 
the good effect of plasma transfusion here was due entirely to the 
protein content of the plasma. 


Experimental. 

The experiments were carried out on rabbits, mostly vhite 
rabbits, purchased on the ordinary market. 

For production of the shock we decided to employ a severe 
loss of blood, as in this way it is easier to graduate the shock and, 
besides, by observation of the blcod pressure, to obtain a fair impres 
sion of whether the injected fluids remain in the blood stream. 

The bleeding of the animal was performed, under uretanc anes 
thsia, from the femoral artery. The blood pressure was measure^ 
. with a mercury manometer, connected with the carotid, artery. ’ 
fluid injections were given through a cannula inserted permanen } 
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in the jugular vein, in order to avoid the sensitive reactions on the 
Wood pressure produced by repeated introduction of a needle. . 

It was soon found that in order to obtain reliable results it was 
necessary at the bleeding to remo ve a considerable amount of blood, 
as otherwise the blood pressure showed a tendency to a spontaneous 
rise — something which naturally would give quite misleading 
results. Really, several investigators have failed to pay sufficient 
attention to this fact, and many divergent and often misleading 
resvilts are undoubtedly due to this circumstance. In order to 
produce a sufficient fall in blood pressure and ensure against a 
spontaneous rise in blood pressure, in our experiments the bleeding 
was carried out in several stages within about */> — 1 hour. In this 
way it was possible to produce a fall in blood pressure from 130 
mm to 40 mm Hg withou t collapse of the animal and also to keep 
the blood pressure practically constant at the low level for a con- 
siderable length of time. Only when this stage was reached could 
the experiments commence, and now the variations in the blood 
pressure afforded a measure for the therapeutic value of the fluids 
injected. In every instance the injected amount, of fluid was equal 
to the amount of blood evacuated. 

The dialysates were prepared by dialysis of ox scrum at 0° in 
cellophane tubes against an equal volume of distilled water; a small 
amount of chloroform was added both to the inner fluid and to the 
outer. After dialysis for two days the dialysate was concentrated 
to half its volume in vacuum. After neutralization with 1/n MCI, 
sterile filtration through a Seitz asbestos filter. 

As a control for the good effect that might be obtained the 
animal was first given a transfusion with homologous plasma. The 
effect of this took the form of an abrupt rise in blood pressure from 
about 40 mm to 90 mm Hg, and this was then followed by a slow 
gradual rise to about 110 mm, whereafter the blood pressure kept 
constant at this level for several hours. 

3 he effect of an injection of dialysates of scrum or plasma 
resembled at first that of plasma injection as on rapid injection it 
also showed an abrubt rise in blood pressure up to about 70- 80 mm, 
but here the effect was very brief, the rise being followed within 
a few minutes by a fall. At first this fall was rather abrupt but it 
soon became slow and gradual, reaching the initial level in about 

40 mm. Not even a fairly protracted effect was obtained in any 
instance. 
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In order to see whether these dialysates might prove more bene- 
ficial than ordin ary salt solution, Ringer solution was employed in 
some cases. The variations in the Wood pressure produced with 
Ringer solution were almost identical with those obtained by 
injection of the dialysates, and hence nothing is gained by employ- 
ment of the dialysates instead of ordinary salt solution. 

As thus the dialyzable substances of the plasma were ineffective, 
an experiment was made to ascertain the effect of solutions of 
purified plasma proteins. 

In order to obtain a solution which contained only plasma 
proteins, 50 ml of citrated rabbit plasma was precipitated with 
200 ml of a saturated ammon ium sulphate solution- Filtration over- 
night at 0°. On the next day, the precipitate is dissolved in 30 ml 
of water. Dialysis in cellophane membrane against running water 
for four hours, then overnight against Ringer solution with addi- 
tion of a little toluene. On the following day the solution is coa- 
gulated, and the fibrin is removed by stirring and centrifuging. 
Volume 40 ml; dilution with physiological salt solution to make 
50 ml; sterile filtration. Tims, in its protein content the solution 
obtained corresponds to the plasma, while all the low molecular 
substances have been removed by precipitation and dialysis. 

When such a solution was used for transfusion, it was found to 
have allmost the same effect as that of ordinary plasma transfusion, 
producing a high constant blood pressure of about 100 mm Mg. 

From these findings the conclusion is drawn, that the effect 
of plasma and serum transfusion in shock is due exclusively to its 
protein content, probably 7 ' on account of the Donnan effect. 

A survey of the experiment here reported is given in Table 1. 

Table 1. 


The effect of the different soiutions on shock produced by loss of blood. 


Solutions 

Blood pressure at different junctures after the 
injection. 

infused 

Before inj. 

10 min. 

20 min. 

40 min. 

2 hours 

Rabbit plasma 

39 mm. Hg 

92 


n 

109 

45 

Serum dialysate . . . 

43 

S3 



»Ringer» solution 

41 

77 


46 


Protein solution frorr 
rabbit plasma .... 

40 

85 

96 

104 
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Summary. 

It is demonstrated that, while dialyzates of serum are ineffec- 
tive in shock, a good effect is obtained with the. isolated and puri- 
fied plasma proteins. 

This work was carried out with the aid of grants from »Lovens 
kemiske Fabriks Legat til Minde om Apotekcr A. Kongsted and 
from »Danmarks tekniske Hojskoles Fond for leknisk Kemi». 
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Studies on Serum Bilirubin. 

Analytical Methods and. Normal Values. 

By 

TORBEN K. WITH. 1 

(Submitted for publication July 26, 1943). 


Our Knowledge about the normal values of the serum bilirubin 
is mainly based on older investigations carried out either with 
non-specific methods of analysis (e. g., determination of the icterus 
index) or. with non-quantitative diazo methods; to the latter all 
diazo methods using protein precipitation by alcohol and filtration 
are to be reckoned, as bilirubin is adsorbed in varying degree to the 
precipitate and the filter, and accordingly, the serum bilirubin con- 
centration found can be considerably lower than the actual. 

The only methods described so far by which' these analytical 
errors are totally avoided are the methods of Jendrassik and Cleg 
horn (1937) and the more simple and accurate modification- o 
this method given by Jendrassik and Grof (1938). Here all precipi 
tation and filtration is avoided by using a caffein-buffer so i i i°n 
as catalysator for the diazo reaction instead of alcohol. Also h a oy 
and Evelyn (1937) have- worked out a method in which the precipi- 
tation is avoided by diluting the serum ten times befoi e the a 
tion of the alcohol; this method, however, suffers from raw ac 
owing to the great dilution causing difficulties in the photome 
readings of low bilirubin concentrations, and the values o a n 
by this method are lower than those obtained with Jen rass 

1 The studies presented here were carried out with the aid of a g - 
P. Carl Petersens Fund. 
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Grof’s method (cf. With. 1943) for which reason the method of 
Malloy and Evelyn is to be considered as inferior to Jendrassik and 

Grof’s. . 

The last-mentioned method is very simple to carry out, and a 

trained laboratory technician is able to learn it rapidly. It takes 
15 minutes to do a single analysis, but if one has more than one at 
U, e same time it can be done by using 5—10 minutes per analysis. 
Moreover the method can be used as micromethod and carried out 
on cutaneous blood (0.1 ml serum). As the technique has not pre- 
viously been described in English, it is to be given here. As to the 
theoretical foundation of the method the reader is referred to 
previous papers of the author (Willi, 1942, 1943) and to papers of 
Jendrassik and co-workers. 


Description of the Technique of Analysis. 

Reagents: Caffein reagent consisting of 20 g caffein, 30 g sodium ben- 
zoate and 50 g of sodium acetate dissolved in water and diluted to 400 ml. 
— Ehrlich's Diazo rc.agcut: 1) 1 g of sulfnnilic acid and 15 ml of concentra- 
ted hydrochloric acid diluted to 1 liter; 2) 0.5 g of sodium nitrite diluted to 
too ml. The solutions 1 and 2 are kept separate, and just before the per- 
formance of the reaction the final reagent is prepared by mixing 10 ml of 
1 and 0.25 ml (0 drops) of 2. — Alkaline buffer solution: 10 g sodium 
hvdroxyde and 35 g potassium-sodium tartrate diluted 1o 100 ml. 

Procedure; 1 ml (in the micromethod 0.1 ml) of serum or plasma — 
after With (1042) the bilirubin concentration is the same in plasma and the 
corresponding serum — is mixed with 2 ml. (0.2 ml) caffein reagent , and 
0.5 ml (0.05 ml) diazo reagent is added and thoroughly mixed, and (lie time’ 
is nofed. 10 minutes later 1.5 ml (0.15 ml) of the alkaline buffer solu- 
tion are added (by which the original red color following the addition of the 
diazo reagent becomes blue). Within 10 minutes the blue — or, in die case 
of low bilirubin concentrations, green — color is read in the Pulfrieh photo- 
meter with filters. 01 in a layer of thickness of y 2 , 1 or 2 cm according to 
the color intensity. If the micromelhod is used, special cuvettes are re- 
quired, either microcuvcttes or — more conveniently — the so-called 
»Kleinkyvellen». 

If the greatest possible accuracy is wanted, the use of control solutions 

which are to he placed in the second cuvette of the photometer is 

necessary; in other cases (he reading is simply made with water in the' 
second cuvette. The control solution is: 1 (0.1) nil serum -f 2 (0.2) ml. 
caffein reagent + 0.5 (0.05) ml. sdiazo blanks -f 1.5 (0.15) ml. alkaline 
buffer. By »diazo blanks is meant a solution containing 15 ml. concen- 
trated hydrochloric acid in l lifer. The control solution eliminates errors 
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from opacities in the serum :m<i other colored stib-iar ; .,.,. j (i 
icteric pern the use of control solutions is unwves-arv. 

The calculation of the bilirubin ro)irej,ir.itioii - t!l {i , . 

pcruni — is made by means of the following formulas: 

f 1 ) c “ 5 - 32 f c — k ); ( 2 ) = S.35 {p — Ic- — 0 . 02 :.}; in v,!ii. !. , u tf . , 
central ion, c the extinction hy filter S. Cj in the layer of thk-U,. ,, : . • 
and k a constant determined by the reagents. The fornmbi «t> >.< 1 
readings with control solution while (2) is used in readings tu!h> ■:<!. 

The constant k is determined by adding 2 ml. caffein reader. t 
ml di;i7.o reagent to 1 ml. distilled water and, to minute.- In.,-. 
l.. r > ml of the alkaline buffer solution, after which the resulting gre-:. .. ! * 
— diazo reaction of t ho caffein — is read in the layer of thick { > *. 
wilh S. Gl. The read extinction divided by :> then gives It* \.t|. 
for (tie reagents used; k usually lies about O.fiio. 

In the ease of iclcrir sern dilution (!:f> — J: 20) often )- j f >-, - **.>ry n 
avoid colors too strong to allow an accurate photometric reading !f -r- 
one also has to use the formula (1) for the calculation even though ««•* f 
solution is not used (the reason for this is that opacities and other*-! ! 
suhstancos are of no importance in icteric sera). 

If the method is to be used as a microundhod, speck'd. small ;d ! 
fine pipettes are to be used and the reading carried out by ine.in- *5. • . ■! 
cuvettes (microcuveltes or, better, »Kleinkywtten»I. A (h't.nlM »{. ; • 

(ion of the technique of t he miorometliod is given bv With {thi?, V t' 
The accuracy of the method is good; thus With {!'.» 12. If* If** t***" <5 d " 
difference between double analyses below (),(»;. mg ja r Jut* ml it: t! vr- 1 ’ 
majority of rases. In the case of icteric sera, however, tbi- ban! * ! ■ 

has to be multiplied by the number of times the serum i - diluted ! 
analysis. 


The Relation of the Method to Older Analytical Methods. 

As errors from protein precipitation and adhesion to fide;-* .*'• 
avoided with the described modification of the dia/o method, i •* 
easily seen that it must . give higher values than dia/.o method*- msm. 
nleojjol ns a ratalysator {c. g., the classical v, d. ihrgh to.* .! 

1 feilmever and Krebs’ and 1 fash-wood and King s m* th* - 
That this really is the ease is demonstrated by the fact that a 1 * 
values for the serum bilirubin lie higher with ffb> rn< lh“-; '• 
when the other methods are used (el. below}, ft is. however, a - ^ 
emphasised that the difference between the Jrndrn'dh , 0 , . f»*’ J 
method and older diazo methods presumably i*- r>'»n*hb ^ 

pronounced in the case of »dir«o{* bilirubin n-arUon ^ 

case of ^indirect >, a> v, d. lb-rgh (1WJ> found that th-'l- t '* J "- 
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bilirubin was adsorbed to the protein precipitate to a considerably 
lesser degree than the first. 

The relation between Jcndrassik and Grdf’s method and the 
almost universally used method of icterus index determination is 
of special interest. "Without underrating the great practical value 
of the simple and rapid icterus index method, one cannot den)'' that 
this method can hardly yield more than rather rough approxima- 
tions of the serum bilirubin concentration in the case of normal 



Serum bilirubin (mg. per 100 ml). 
Diagram 1. 35 normal or slightly icteric sera. 




Iclenis index. 
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• Serum bilirubin (mg. per 100 ml). 
Diagram 3. 50 icteric sera. 


or slightly icteric sera, as unavoidable opacities and other yellow 
colored substances as carotenoids may cause considerable errors. 
This is illustrated by comparison of determinations of the icterus 
index and serum bilirubin on the same sera as seen in Diagrams 
1 — 3; here the icterus index is placed along the vertical axis and 
the serum bilirubin along the horizontal. Diagrams 1 and 2 are 
plotted on the basis of the author’s personal readings of both 
icterus index and serum bilirubin while in Diagram 3 the icterus 
index determinations were carried out by the routine clinical labo 
ratory. 

Prom these diagrams it is readily seen that the correlation 
between icterus index and serum bilirubin is very poor in the case of 
normal and slightly icteric sera; in the case of medium-icteric sera 
the correlation is reasonably good and only for strongly icteric 
sera a realty good correlation is found. On the basis of these fine 
ings it seems justified to declare that it is impossible to conduce 
from icterus index to serum bilirubin concentration when the icte 
rus index is below 20. Thus an icterus index below 7 says ony 
that the serum bilirubin is normal but- is of no- significance ien 
we are interested in the bilirubin concentration within norm 
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limits, and an icterus index of 15 means only the presence of slight 
icterus but is only of very limited value as a measure for the degree 

of this slight icterus. _ . 

The diagrams also call for caution in setting up rigid limits for 
the normal values of the icterus index, as the icterus index method 
is very inaccurate in the zone of the normal limit, and the serum 
bilirubin in normal persons shows a broad zone (1.0 — 2.0 mg per 
100 ml) of values which may be normal but most often are to be 
regarded as pathological (cf. below). So, it cannot be correct to 
speak of a single value for the icterus index as the limit between 
normal and pathologic values. 


Previous Investigations of the Serum Bilirubin in 
Normal Persons. 

V. d. Bergh (1918) found in the majority of normal persons 
between 0.25 and 0.40 mg per 100 ml. in the serum (1: 400,000 — 
1: 250,000), but states that it is not unusual to find values between 
1 .1 and 1 .3 mg per 100 ml (1 : 90,000— -1 : 80,000). He gives, however, 
no description of the composition and size of his normal material. 
Lephcne (1920) found the average value 0.15, Mandelbaum (1922) 
found the value 0.25, and Haselhorst (1921) 0.5 mg per 100 ml for 
the upper limit. Bozian (1920) usually found values below 0.75 
mg per 100 ml., hut occasionally higher values in normal persons. 
Sivo (1927) found — among 200 normal persons — • values between 
0.80 and 1.10 mg per 100 ml and regarded values above 1.20 as 
pathological. Most commonly 1.0 mg per 100 ml is regarded as the 
upper normal limit (cf. c. g., Forster, 1925). Among more recent 
investigations, Brochncr-Mortensen’s (1935) and Vaughan and 
Haslewood’s (1938) are to be mentioned. The first author deter- 
mined the serum bilirubin in 7S normal persons with the method 
of Heilmeyer and Krebs (1930) — a diazo method including alcohol 
precipitation and filtration and reading in the Pulfrich photometer 

— and found values between 0.15 and 0.92 mg per 100 ml with the 
great majority lying between 0.20 and 0.60. On examination of 
100 normal persons and using the method of Haslcwood and King 
(1937) — a diazo method with alcohol precipitation and filtration 

— 'Vaughan and Ilaslewood (1938) found values between 0.20 and 
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1.70 mg per 100 ml with the mean value of 0.54; a distribution 
curve is given which is distinctly asymmetrical and of the same 
nature as the one found in our material (cf. below). Moreover, a 
similar asymmetrical distribution is found when a curve is drawn 
on the basis of Brochner-Mortensens material (cf. his table, p. 7) 

Finally, a few investigations with fully reliable methods have 
been carried out. Thus Jendrassik and Cleghorn (1937) state that 
about half of the normal persons examined by them showed serum 
bilirubin concentrations between 0.60 and I'.O mg per 100 ml, but 
they do not mention the number of persons or other details. Vahl- 
quist (1941, p. 154 — 158), employing Jendrassik and Cleghorn’s 
method on 80 normal persons (38 men, 42 women) between 20 and 
30 years, found values ranging from 0.34 to 1.67 (average 0.82) 
mg per 100 ml. in the men and from 0.34 to 1.60 (0.63) in the 
women. He gives, however, no distribution curve or tables from 
which one may be plotted. On the other hand, he mentions that 
he found values of 1.07 — 1.87 mg per 100 ml in 10 normal school 
children and in one case even 2.28; in the last-mentioned case the 
hyperbilirubinemia apparently was familial, as two brothers show- 
ed 2.07 and 2.72. In the other 9 children, however, the relatives 
did not show values above 1.19 mg per 100 ml. 

Summarizing, one may say that older investigations give a 
very variable and unsatisfactory picture of the normal values for 
the serum bilirubin. More recent materials, however, all show a 
pronounced asymetrical distribution of the normal values with a 
rather sharp fall towards the low values and a more gradual fall 
towards the high, and — what is essential — a small but definite 
number of normal persons with values considerably above the 
average value and the great bulk of the other values. This last 
phenomenon was, by the way, already mentioned by v. d. Berg , 
who found a certain number of high physiologic values. The con- 
clusion will be th at we cannot accept 1 mg per 100 ml as the upper 
normal limit of serum bilirubin and that further investigations on 
the normal values and their distribution carried out with fully reh 
able methods are needed. 
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Own Investigations on the Serum Bilirubin in Normal 

Persons. 

Our material consists of 100 normal persons, aged between 
20 and 35 years, 50 men and 50 women, most of tliem medical 
students and nurses. Further, determinations were carried out on 
200 medical patients — either patients from the medical depart- 
ment or from the dispensary — free from diseases of the liver and 
bile passages and from hemolytic anemia. All determinations 
were carried out in serum with the analysis described above. Our 
results are presented in Table 1, and the distributions of the 200 
patients is illustrated by Diagram 4 in order to show the asymmet- 
ry. The normal persons show practically the same distribution, 
which therefore is not illustrated graphically. 

Table 1. 

The Scrum Bilirubin in Xorntal Persons and Medical Patients. 

Scrum bilirubin concentration (mg. per 10 ml): 

0.10-0.20-0.30-0.40-0.50-0.90-0.70-0.80-0.90-1.00-1.10-1 .20-1 .30-1 .40-1 .50-1.00-1 .70-1.80-1 .OO- 0 

1) 50 normal men; number of cases: 

0 2 3 6 5 0 S 0 S 0 1 1 1 1 0 0 0 0 0 

Average: 0.71 mg per 100 

2) 50 normal women; number of cases: 

0 1 3 G 4 8 7 4 0 4 1 1 2 0 0 0 0 1 1 

Average: 0.G9 mg per 100 

3) 200 medical patients without injury to live liver or bile passages or lw 
anemia; number of cases: 

0 5 18 23 22 20 24 23 17 20 7 8 3 2 1 1 0 2 1 

Average: 0.(57 mg per 100 

From Table 1 it is seen that at the highest 1 % of normal per- 
sons shows a serum bilirubin concentration above 2.0 mg per 100 ml, 
as values above this limit were not found among the normal per- 
sons, whereas 2 of the 200 patients showed such values. It is further 
seen that only ca 5 % of the normal persons have values above 
1.5 mg per 100 ml and ca 13 % above 1 mg per 100 ml. The mean 
values for the serum bilirubin concentration was 0.71 mg per 100 ml 
for normal men, 0.69 for normal women and 0.67 for the patients. 

On calculation of the mean value for the 60 patients over 50 years 
among the 200 a mean value of 0.65 is found. So, sex and age do 
not seem to have influence upon the serum bilirubin concentration. 
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Diagram 4. Distribution of the serum bilirubin in 200 medical patients. 


As the distribution curve is asymmetrical, one might say that the mean 
value is not the most suitable statistical parameter. The median would, 
of course, be a better expression. But the medians of the distributions in 
the material are riot very different frem the mean values; so, the median of 
the distribution of the 200 patients is 0.76 irg per 100 ml, the median 
of the 50 men 0.76, and that of the 50 women 0.75 mg per 100 ml. 

Further, it would be of interest to see if we might arrive at a symmetri- 
cal distribution by taking the logarithms. By using the logarithms of the 
serum bilirubin concentrations instead of the concentrations themselves it is 
readily seen that the part of the curve corresponding to the high values of 
the serum bilirubin would be considerably shortened; but at the same 
time the other part of the curve becomes longer, and it is thus still 
asymmetrical. 

One might be inclined to think that the »normal» persons of the 
material showing the highest values for the serum bilirubin really 
were suffering from latent diseases of the liver. It is, of course, diffi- 
cult to deny that this may have been the case in a few instances, but 
as so many as 5 % showed values above 1'.5 mg per 100 ml i. c., 
more than two times the mean value — it must be regarded as very 
unlikely that all the persons showing values in the extreme right of 
the distribution curve were suffering from disturbances in the liver 
function, hemolytic anemia or diseases of the bile passages. For 
such an assumption would force us to regard at least 5 % of the nor 
mal persons to be suffering from the diseases mentioned. 
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Remarks on Physiological Hyperbilirubinemia (Icterus 
intermittens juvenilis). 

According to the discussion above the most plausible explana- 
tion of the asymmetrical distribution curve for the serum bilirubin 
in normal persons — as found by Brochner-Mortensen and Vaug- 
han & Haslewood as well as by us — is to assume that the high 
values really are high normal values. So we have to be prepared to 
find some normal persons with serum bilirubin concentrations con- 
siderably above the average level. By the way, this has long. been 
known, as v. d. Bergh (1918) mentioned such cases under the name 
»physiologische Hyperbilirubinamie». A further argument in favor 
of looking upon these high serum bilirubin concentrations in normal 
materials as physiologic hyperbilirubinemia is that all transitional 
values between the majority of normal values and the highest of 
the »physiological hyperbilirubinemia)) are represented in the 
normal materials; for, if the high values were characteristic of a 
pathological state, we would expect that these high values were 
clearly separated from the normal values. 

In this connection it is natural to discuss Die nosological entity nictcrits 
intemittens juvenilis* described by Meulengracht (193S), as it lies near to 
suppose that these cases are to be found among the 5 % of normal persons 
showing values above 1.5 mg per 100 ml. On the other band, all these high 
normal values cannot belong to the group icterus intermittens juvenilis, as 
this condition is rather rare, according to the description of Meulengracht. 
Still, as Meulengracht selected his cases with clinically visible jaundice as 
criterion, it is easy to understand that only the very highest values of the 
asymmetrical distribution curve can have any chance of being regarded as 
icterus intermittens juvenilis i. e., as normal persons with extremely high 
values of serum bilirubin. This view on the condition icierus intermitlens 
juvenilis is in good agreement with the favorable outlook in Menlengracht’s 
cases. Further, it is to be remembered that clinical jaundice is not deter- 
mined by the serum bilirubin level alone, as the threshold value of Die 
serum bilirubin for visible jaundice shows some individual variation (With 
1943), and for this reason, a high physiological level of the serum bilirubin 
as well as a low threshold for visible jaundice is required in order to be 
regarded as having icterus intermittens juvenilis. 

the investigations of Meulengracht on this condition are of special inte- 
rest as they seem to show that these cases maintain their high serum bili- 
rubin level through periods of several years — a circumstance which per- 
haps is not confined to the high values of the serum bilirubin and might 
ead to the assumption that the serum bilirubin level is a rather fixed value 
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characteristic of the individual and maintained throughout the year? 
Future researches will have to find out whether this view is correct or not* 
As Meulengracht has only found the condition icterus intermittens juve- 
nilis among young persons, one might feel inclined to think that the serum 
bilirubin level was declining when middle age was passed; but this obser- 
vation of Meulengracht might also be explained in other ways (e. s . 
elevation of the threshold of the serum bilirubin for visible jaundice with 
advancing age). 

Finally it is to be stressed that we have to be somewhat cautious in 
making (he diagnosis icterus inerrnittens juvenilis as we always have to 
think of oligosymptomatic chronic hepatitis as well, and the differential 
diagnosis between these two conditions is often very difficult — and of 
course of great interest with regard to the prognosis. In such cases the liver 
biopsy can be of value, and in some cases of icterus intermittens juvenilis it 
has shown normal histologic pictures (Roliohn, Krarup and Iversen, 1942), 
but it is to be pointed out that it is possible that in other cases with the 
same clinical symptoms it may show chronic inflammation. 


Summary. 

The serum bilirubin concentration in normal persons requires 
further investigation because the analytical methods used in 
works on this subject cannot he regarded as fully reliable. The 
cliazo method of Jendrassik and Grof (1938), previously published 
only in German, which is quantitative as well as specific, is de- 
scribed. Comparison is made of determinations of the serum bili- 
rubin by this method and icterus index determinations and shows 
that the icterus index is a rather inexact expression for the serum 
bilirubin concentration (cf. Diagram 1 — 3). The serum bilirubin 
concentration is determined in a material consisting of 50 normal 
men, 50 normal women and 200 medical patients without injury 
to the liver or bile passages or hemolytic anemia (cf. Diagram 
4 and Table 1). The problem of physiological hyperbilirubinemia 
and its connection with the so called »icterus intermittens juvenilis* 
(Meulengracht) is discussed. 
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cardiogram. 
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The surest way to diagnose a cardiac infarction is by electro- 
cardiographic examination, which does not only indicate the 
eventual presence of an infarction but also its localization — the 
knowledge of which is of no small importance for the just valuation 
of the symptoms in an individual case. 

In not a few clinically typical cases (also verified after necropsy) we 
find however none of the characteristic electrocardiographic changes 
usually present in cases of infarction. The electrocardiograms, 
obtained in such cases, have therefore sometimes been called «silent». 
In some cases this has been explained as being due to a simultaneous 
infarction of the anterior and the posterior ventricular wall, during 
which the electrocardiographic changes, caused by these two 
types of infarction and pointing in opposite directions, would cancel 
each other, thus making the electrocardiogram seemingly normal. 

In other cases it has been conjectured that the infarction might be 

localized to a «silent» zone. The existence of such «silent» zones 
has been verified in dogs, but as yet not with certainty in man. 

In the Lund Medical Clinic we have had the opportunity of 
observing one case which easily might have been registered as a 
«silent» infarction, if not especially favourable circumstances had 
been at hand. As it is, this case points to other possible explana- 
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tions than those mentioned above of why the electrocardiographic 
examination sometimes fails. 

Case report : J. 2404/36. A. J., medical attendant at the St. Lars’ 
Hospital, 48 years old. Hereditarily nothing of interest, perhaps With 
the exception of his father’s death of a renal disease. The patient Was 
married and had a healthy child. He had not had rheumatic fever, chorea 
minor or lues. He had always been in good health until 6 years before 
his admittance to the hospital, when he got epidemic parotitis With orchitis. 

The last three years he had been troubled periodicall}' With attacks 
of pain in the chest especially after exertion. He had also begun to suffer 
from breathlessness during Work. As these symptoms began to be more 
pronounced about a year ago, the patient sought a doctor. His blood 
pressure was 210/120 mm Hg, and the heart enlarged to the left with 
a soft systolic murmur over the apex and accentuated A a . The patient’s 
blood pressure varied during the following year between 180/100 and 
240/150 mm Hg and as his subjective state was not markedly im- 
proved by the prescribed regimen, he was admitted to the Lund Medical 
Clinic. Nothing in the anamnesis pointed to the presence of a clinically 
manifest cardiac infarction. 

State of the patient on admission to the Med. Clin., Lund, Oct. 

General state good. Flesh and muscles in good condition. No cyanosis. 
No dyspnoea in rest. No oedema. 

Heart: left cardiac border 1.5 cm outside the mammillary line. Right 
cardiac border in the sternal line. Systolic murmur over the apex. A- 
sliglitly accentuated. 

Lungs and abdomen normal. 

Blood pressure 105/125. Wasseimsnn reaction negative. Sedimentation 
rate 16 mm /GO min. 

Haemoglobin 90 per cent. Erythrocyte count 4.4 million, leucocyte 
count 8,100. 

Venous pressure 2.5 cm ILO. Vital capacity 3 100 cm 5 . 

Roentgenological examination: The maximum transverse diameter Was 
1C. 5 cm, of which 12 to the left of the midsternal line. Corresponding 
Width of the chest 27.5 cm. The roentgenological examination revealed 
distinct enlargement of the arterial ventricle. No enlargement of the 
auricles. Pulmonary fields normal. 

Electrocardiogram: P-Q interval 0.10 sec. P ni negative. Distinct 
Qli and Q m . Depression of the S-T segment in Leads I and II. Nega- 
tive T waves in all leads. Diagnosis*. Auricular rhythm. Coronary in- 
sufficiency and hypertrophy and dilatation of the left ventricle (fig. 1). 

The patient Was kept at rest in bed. The first w'eek was uneventful, 
and a second electrocardiogram w'as taken (Oct. 16, 12 a. m.). On com- 
parison with the electrocardiogram taken at admission no changes 
could be found (fig. 2). 

In connection With a laborious defaecation 1 1/2 hour after this 



of)C> 


KK,; T u HD HOLM. 














Figure I. Oct. JO. 


Figure 2. Oct. IC, 12 




Figures. Oct. 17, 1 p. m . 
Fig. 1 — G. Electrocardiograms. 


Figure 0. Dec. 1. 

Leads I, II and III registered synchronously. 
Time 1 l„ 0 see. 



A CASE OF CORONARY THROMBOSIS ETC. 557 

examination the patient turned sick, vomited and transpired profusely. 
No cardiac pains. Muffled heart sounds. Pulse rote 40/min. Blood pres- 
sure 90/55 — 80/50. 

An electrocardiogram Was- taken half an hour after the patient fell 
ill. This showed distinct changes pointing to a dorso-basal cardiac in- 
farction. High take-off of the S-T segment in Lead III. Tjh now posi- 
tive (fig. 3). 

After the initial severe collapse, the patient recovered Within some 
hours. At 8 p. m. the blood pressure Was 160/90 and the temperature 
had risen to 37.8°. The temperature reached a maximum (39.2°) in the 
afternoon of Oct. 18. Leucocyte count (Oct. 17) 10,600. Oct. 21 sedimen- 
tation rate G3 mm/GO min. 

A third electrocardiogram Was taken already at 7 p. m. the same 
day the attack set in, revealing less distinct changes. The high take-off of 
the S-T segment in Lead m now less marked. Tn once more negative (fig. 4). 

Another electrocardiogram (fig. 5), taken the following day at 1 p. m. 
is similar to those taken before the onset of the attack, (fig. 1 and 2). All 
signs of a recent coronary occlusion have disappeared. 

The patient recovered steadily. The temperature sank by and by and 
from Nov. 5 it Was normal. On Nov. 25 the sedimentation rate Was 36 
mm/GO min. On Dec. 2 the patient Was dismissed from the hospital, being 
then subjectively free from complaints. Blood pressure at that time 170/105. 
Roentgenological examination of the heart showed no changes When 
compared with the stale at admission. The electrocardiogram was similar 
to that taken at admission. 

One morning about seven weeks after the patientleftthe hospital, he was 
found dead in his bed. 

Clinical diagnosis: Essential hypertension Coronary sclerosis -f cardiac 
myodegeneration -f- cardiac infarction (dorso-basal infarction). 

Post-mortem examination: (Dr Alf Sjovnll). . . Heart hypertrophied both 
to the right and the left, especially the latter, dilated, flaccid. Normal 
pericardium. No embolus in the pulmonary artery. No valvular changes. 
In all coronary arteries numerous, diffuse, calcified atheromatous plaques 
narrowing the lumen. The ram. circumflexus of the left coronary artery 
can simply not be clipped. It has been converted to a hard string, crackling 
When cut. Corresponding to this branch there is at the base of the heart, 
to the back and somewhat laterally, an enormous heart infarction, which 
is peripherally already fibrously white and centrally gelatinously gray-red. 
dhe infarction does not quite reach the apex and leaves the anterior ventri- 
cular wall and the septum free. Moderate arteriosclerosis of the aorta. 
In other- organs no noteworthy findings. 

Tn tliis case, with a large infarction of the posterior wall, a 
typical case record and a post-mortem verification, all the electro- 
cardiographic changes, typical of coronary occlusion, have thus 
appeared strongly pronounced and then disappeared in the course 



558 


KNUT LIED HOLM. 


of 24 hours or perhaps during a still shorter lapse of time. If n0 
second electrocardiogram had been taken until the day after the 
coronary occlusion, these changes would not have been observed 
It would have seemed as if the patient’s electrocardiogram had 
undergone no changes during his stay at the hospital, and we 
had had to register the case as a «silent» infarction. 

In some textbooks on electrocardiography, as for example 
Scherf and Holzer and Polzer, it is indeed pointed out that the 
monophasic deformation of the electrocardiogram in cases of 
cardiac infarction is often exceedingly transient and may disappear 
within some hours. In such cases, however, the development of 
the typical coronary T wave can be observed if a series of electro- 
cardiograms is taken, and the diagnosis thus even here electro- 
cardiographically verified. This was impossible in the present case 
where the changes quickly disappeared, leaving the electrocardio- 
gram mainly the same as before the attack — that is with a negative 
Tjn wave but no typical coronary T wave. The electrocardiogram 
underwent no changes during the remainder of the observation 
time. 

As to the importance of the time clement, Hochrein in his 
monograph »Der Myocardinfarkt» only mentions the advis- 
ability of taking electrocardiograms every other or third day 
during the first three weeks in suspected cases of infarction in 
order to verify the diagnosis. He says further, referring to the 
so-called silent infarctions: «Wo trotz genauer elektrokardiografi- 
seller Koritrolle keine charakteristischen Veranderungen auftreten, 
muss cine Lokalisation des Infarktes in einer sog. «stummen Zone# 
(Morawitz und Hochrein) des Myokards angenommen werden. Es 
ist wahrscheinlich, dass diese «stummen Zoneno mit der Lokalisation 
dor lateralen Infarkte iibereinstimmen. Sichere Aufschlusse be- 
ziiglich dieser Fragc fehlen noch zur Zeit.» Such silent zones have 
been ascertained in dogs by Chavez and Mendez but as yet not 
in man; Coelho moreover doubts their existence. Hochrein men 
tions as another possible explanation: «Bei multiplen Infarkten 
ist naturlich eine gegenseitige Beeinflussung der elektrischen Er 
scheinungen moglich», that is a seemingly normal electro cardiogi am 
might be taken from a heart where the electrocardiographic 
changes, due to simultaneous infarctions of the anterior and pos 
terior ventricular walls, cancel each other. TJhlenbruck tries to 
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explain the silent zone in a similar way in his monography «Die 
Klinik der Coronarerkrankungen», but does not attach any import- 
ance to the element of time. He discusses on the other hand several 
case reports, where it has not been possible to diagnose an infarction 
until several days after the illness has set in. 

On account of the case here described, we want to stress the 
importance of early and often repeated electrocardiographic 
examinations, as the electrocardiographic changes due to infarction 
may disappear already within 24 hours after the attack has set 
in — a t least in such cases where the electrocardiogram shows 
pathological changes, pointing to a coronary insufficiency already 
before the onset of the coronary occlusion. 

Summary. 

Description of a case of coronary thrombosis, verified at 
necropsy, (dorso-basal infarction), where an electrocardiographic 
examination had been made 1 % hour before the infarction set 
in and then several times during the next 24 hours. At the be- 
ginning of the infarction a typical, monophasic electrocardiogram 
was obtained, but already 24 hours later the electrocardiogram 
was quite similar to that taken before the coronary occlusion, and 
did not undergo any further changes during the patient’s stay at 
the hospital. 

In this connection the so-called «silenb> electrocardiogram in 
cases of cardiac infarction is discussed, and the importance of 
early and repeated electrocardiographic examinations underlined. 
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A statistical note on Swedish epidemics 
of Poliomyelitis. 

By 

HERMAN WOLD. 

(Submitted for publication July 12, 1943). 


§ 1. In a series of very interesting investigations Mr Helge 
Petersen, Director of the State Meteorological Institute of Den- 
mark, has made a theoretical and statistical analysis of the growth 
and decline of different types of epidemics (1, 2, 3, 4). A brief 
survey follows. Helge Petersen considers three types of epidemics: 
(a) the epidemic is caused and supported by infection from the 
outside (e. g; by infected food), not by individual contact; .(b) the 
epidemic spreads by contagion; (c) the epidemics are caused b) 
variations in the number of susceptible individuals. Petersen 
gives a mathematical theory of types a and b. In this analysis, lie 

works out theoretical models of the development of the epidemics, 
the pertinent point of the construction being the alternative iypo- 
theses concerning the manner of transmission of the isea , 
further elements in the construction appear the num er o 
habitants in the district considered, and the total num e 
individuals infected. In this w r ay Helge Petersen arri\ es a 
retical frequency curves showing how the weekly number o 
cases varies in the course of the epidemic. As corollaries o 
‘ results, he finds that the different types of epidemics are ru 
by certain »laws», expressing general relations between t le nu 
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of inhabitants, the total number of infected people, and other 
elements of the theory. 

The theoretical results can be directly compared with statistical 
observations on actual epidemics, and Helgc Petersen performs a 
number of such tests. As to epidemics of type a, Petersen finds 
that in the simplest case of continued food infection the frequency 
curve should be an exponential curve. Combining this hypothesis 
with assumptions concerning individual variation of the incubation 
period, more complicated frequency curves of type a are derived, 
and he shows that such »compound» frequency curves fit the 
statistical records on certain milkbornc epidemics of Scarlatina. — In 
his second type curve, which refers to epidemics spread by individual 
contact, we meet the »logistic» curve of Verhulst and Pearl. The 
logistic curve is shown nicely to fit observed frequency curves of 
Influenza, Morbilli and Pertussis. Moreover, 1-Ielgo Petersen shows 
that the following theoretical law deduced from the assumption 
of contagious infection is approximately fulfilled by the three 
diseases: For different epidemics of a certain disease in a certain 
town, the maximal weekly frequency of new cases varies in pro- 
portion to the square of the total number of cases in the epidemic. 

Applying his second type curve to the statistics of Poliomyelitis. 
Helgc Petersen finds that the logistic fils the. observed frequency 
curves rather well, but it turns out that the above-mentioned law 
of contagious infection is not fulfilled. Concluding that the hypo- 
thesis of contagion docs not apply to poliomyelitis, he looks for 
other regularities in the statistical records. Investigating polio- 
myelitis records from countries in various parts of the globe, 
and stating as a well-known fact that the higher the latitude, the 
shorter arc the epidemic waves (sec 4, p. 3518), Helgc Petersen 
finds a more precise relation: As the latitude (<p) increases, the 
dispersion of the frequency curve (/<) — calculated as an average 
from seveial epidemics in the same district. — decreases in proportion 
to the decrease of sun radiation. 

As to latitudes between <r = 25° and y = 65°, sun radiation 
decreases steeply and almost linearly, and here the radiation curve 

fits strikingly well to Helgc Petersen’s observations of the disper- 
sion y. 

Commenting on his statistical findings concerning poliomyelitis, 
Ifelge Petersen seeks for an explanation covering such features as 
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the geographical variation of p and the well-known seasonal varia- 
tion of the disease. He suggests the interpretation that the epidemic 
is of type c; more precisely, he suggests that the virus is present: 
ubiquitously, that the epidemics are caused mainly by temporal 
variation in the resistance against infection, and that this varia- ■ 
tion is a direct or indirect effect of the geographical and seasonal 
variation of sunshine. 

§ 2. As described by G. OJin and N. 0. Heinertz (5), a detailed 
statistical material concerning poliomyelitis in Sweden 1930—39 
lias been collected in the State Bacteriological Institute, Stockholm. 
The material distinguishes between »paretic» and »abortive» cases, 
the former being cases with distinct symptoms of paralysis, the 
latter being the remaining, more or less vague cases. While the 
material is practically accurate and complete as to the paretic 
cases, it cannot be so for the abortive cases, the diagnosis here 
being difficult, and presumably varying according as an epidemic 
is or is not going on. 

This material should be sufficient for testing whether Helge 
Petersen’s relation between the latitude and the dispersion of 
the frequenc} r curve of a poliomyelitis epidemic holds good for 
Sweden. In fact, the 24 counties of Sweden range between 56° 
and 63°, which according to Petersen’s graphs should correspond 
to a variation of 1 week in the dispersion of the frequency curve 1 ; 
further, the material covers a considerable number of poliomyelitis 
epidemics scattered over the different counties of Sweden. Acting 
as a statistical consultee in the bacteriological institute, the present 
writer has arranged such a test. In this connection, I have profited 
from discussions with Professor C. Kling, Director of the State 
Bacteriological Institute, Dr. G. Olin at the same institute, and 
Professor G. Dahlberg, Head of the State Institute of Human 
Genetics and Race Biology, Uppsala. The numerical computations 
were made by Mr S. Malmquist, assistant to the Statistical Institute 
of Uppsala University. My sincere thanks are also due to Mr 
Helge Petersen for helpful criticism of the manuscript. 

The test will now be briefly described. The statistical materia 
of the Bacteriological Institute, contains 8288 paretic cases. The 

1 Petersen claims explicitly that the dispersion is influenced no1 °!H 
by large (*macroscopic») but also small ( »microscopio ) varia ions 
latitute (see 4, p. 3520). 
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classification is double, referring to (1) 24 counties and the cities 
of Stockholm and Gothenburg, and (2) the 24 half-month periods 
in the year. The details of the present calculation are as follows. 

A. Only paretic cases have been taken into consideration. 

B. In studying the tables for each county, all distinct epidemics 
have been noted. To decide when an epidemic starts and ends, 
a mechanical rule has been adopted in order to avoid subjective 
estimates: the epidemic starts when the fortnightly frequencies 
begin to increase steadily, and ends when they cease to decrease 
steadily. Any tail consisting of one or two fortnightly cases has 
been excluded. 

C. In order to avoid epidemics which might he regarded as 
composed of two or more separate waves, only those epidemics 
have been taken into consideration for which the frequency curve 
is »smooth)>, more precisely, for which there is no exception from 
the steady increase (or decrease, respective!}') in the fortnightly 
frequencies. 

D. Among the epidemics thus defined, those have been excluded 
which do not comprise at least 50 cases. The material thus arrived 
at contains 17 epidemics. 

E. For each of the 17 epidemics, the dispersion of the frequency 
curve has been calculated by the formula for the standard devia- 
tion; i. e. as the square root of the arithmetical mean of the squares 
of all deviations, deviations being measured from the arithmetical 
mean of the observations. The dispersion has been converted into 
weeks by counting each half-month as 2 1/7 weeks. 

F. The accompanying graph shows the calculated dispersion, 
plotted against the latitude range of the county observed (un- 
broken lines). 

§ 3. The graph gives no support to Helge Petersen’s statement 
that the dispersion is negatively correlated with the latitude. On 
the contrary, if there is a connection, the correlation is positive. 
I have no intention to use the graph for a general criticism of 
Petersen’s conclusions concerning poliomyelitis, but a few com 
ments follow. 

a. Thanks to their simple structure, Helge Petersen s theories 
of his two first type of epidemics (a and. b) are very attractive, 
and it is remarkable indeed that he has found statistical recor 
of scarlatina, influenza, morbilli an'd pertussis which are in agree 
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mC nt with his theoretical results. This is the more interesting as 
the hypothetical basis of his analysis is simpler than other appro- 
aches discussed in the literature (thus, while Helge Petersen assumes 
that all persons susceptible to the disease will ultimately be in- 
fected in' the course of the epidemic, ICermack and Me Kendrick 
(6, 7, 8) have shown that there is a theoretical possibility that a 
contact epidemic may culminate and fade away before all suscep- 
tible persons have been infected). 

It should be observed that Helge Petersen’s theory of polio- 
myelitis is logically independent of his theories of the epidemics 
of types a and b, the chief argument being the »latitude Telatiom, 
as we may call bis statistical relation between the latitude and 
the dispersion of the frequency curVe of poliomyelitis. Without 
expressing any opinion on his two first theories, it can be said 
that certain points in his poliomyelitis theory arc questionable 
from medical and statistical viewpoints, as indicated below under 
y and <5. 

/3. In computing the dispersion, say /i, Helge Petersen uses the 
short-cut formula 

4 n 
16 fmnx 

Here, n is the total number of cases in the epidemic, and f mRX is 
the maximal number of weekly cases; the formula is based on 
a simple estimate of the »steepness parameter)) of the logistic curve,, 
and on an approximative relation between this parameter and the 
dispersion of the logistic. 

Applying also the short-cut formula to the present material, 
has ^ ecn calculated simply as 7/15 of the maximal half-month 
frequency. The dispersions thus obtained are shown in the graph 
(broken lines). It is seen that the short-cut method gives rather 
large deviations from the ordinary method. However, the -devia- 
tions are not systematic, and the short-cut values show, upon the 
whole, the same contrast with the findings of Helge Petersen. 

The two sets of /x-v alues showing the same tendency, this 
observation agrees with a statement by Helge Petersen (3, 306) 
to the effect that different methods for computing the dispersion 
give the same result if the epidemic has a regular, symmetric course. 

In his account of the numerical compulations Helge Petersen 
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mentions (3, 303 f.) that n has been calculated as the number of 
cases occurring between the seasonal minima, and thatf ma bas 
sometimes been obtained by graduation. Other points oTdiffe- 
rence are that the material of Helge Petersen is not confined to 
paretic cases, and that our test disregards all epidemics which 
are small or whose course is more or less irregular. Now, taking 
for granted that these differences are of. secondary importance, our 
test has shown that there are exceptions from the latitude law. 

y. Helge Petersen’s theory of poliomyelitis contrasts keenly to 
other approaches. We recall that C. Kling has presented arguments 
which suggest that poliomyelitis is one of those diseases where 
the infective matter is spread by intermediary hosts (9, 10). One 
of these arguments is that the geographical poliomyelitis distri- 
bution over the world is of a type which is different from the 
distribution of typical contact diseases, the poliomyelitis distri- 
bution being of the irregular type which is characteristic of Typano- 
somiasis, Typhus ideroides (yellow fever) and other diseases spread 
by intermediary hosts (cf. e. g. the maps in Manson’s Tropical 
Diseases, 11). It should also be remarked that Helge Petersen’s 
theory diverges from certain recent researches on poliomyelitis 
which point in the direction that the epidemics are caused by 
•variation in either the virulence or the presence of the virus (see 
12, also for other references). 

We note that Helge Petersen’s resistance theory agrees with 
the virus-host theory of Kling and others in refusing the contact 
theory. Now, as pointed out by S. Gard (13, p. 153 — 154), it is 
rather Helge Petersen’s interpretation of his statistical findings 
than these findings themselves which stands incontrast to the 
virus-host theory. In fact, these findings are equally well com- 
patible with the hypothesis of variations in the virulence of the 
virus or in the frequency of the intermediary host as with Helge 
Petersen’s hypothesis of variation in the resistance against the 


disease. 

<5. In view of the disagreement between the above graph and 
the latitude law, I have asked myself whether in proposing this 
law Helge Petersen has not. fallen into one of the frequent pitfalls 
of »nonsense» correlation. This may possibly be the case if tie 
latitude is related to one or more factors which are connected vit i 
the dispersion. Now, on inspecting Helge Petersen s table (4, P- 



A STATISTICAL NOTE ON SWEDISH EPIDEMICS OF POLIOMYELITIS. 567 

3520), it is seen that the districts with low latitude have a large 
population, Australia, Mississippi and New York being the extre- 
mes, while Iceland and Greenland with their small population figu- 
res occupy the other end o'f the table. Accordingly, if the disper- 
sion of the frequency curve tends to be larger in larger and more 
populous districts — an assumption which seems to be plausible 
— this tendency is sufficient to explain at least a part of the corre- 
lation on" which the latitude law is based. This remark is not deci- 
sive as to the validity of the latitude law, but it is safe to say that 
a special investigation of the possible effect of such factors as 
the size and the population density of the district must be made 
before the latitude law can be regarded as definitely established. 
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Mitieilung aus der Medizinisclien Klinik der Vcterinarlioclisclmlo Exncrl- 
mentalfallet (Stockholm). (Vorstand: Professor Birger CarlstrGin) umi 
aus der Medizinischen Abteilung des Zentrallazaretts in Stocks, md 
(Schweden). (Vorstand: DozentH. Olinell). 


Die Behandlung chronischer Polyarthritis mit 
Adenosintriphosphorsaure. 

, Von 

BIRGER CARLSTROM und OLLE LOVGREN. 

(Bei der Redaktioir am 2. Juli 1943 cingegangcn). 


In zwei vorhergehenden Mitteilungen (1 u. 2 )berichlclcnuiriil)er 
den therapeutischen Effekt teils bei verschiedenen rhcumatisclicn 
Affektionen reiner Muskeladenylsaure (M. A.) und teils eines Pra- 
parats, das eine Miscbung von M. A. und Adenosinlriphosphor- 
saure (A. T. P.) enthielt, and. zeigten, dass bei gewissen Neuralgicn 
und Myalgien vrie Lumbago-Ischias, Myalgia dorsi, Diabetes- 
neuritis u. a. diese Praparate bei intravenoser Applikation cinen 
deutlichen giinstigen Effekt ergaben. Von 22 nach demselbcn Prin- 
zip behandelten Fallen chronischer Polyarthritis trat bei 18 cine 
wesentliche Besserung oder vollige Genesung cin, wahrend 4 ganz 
unbeeinflusst blieben. Die Besserung, die darin bcstand, (lass 
spontane Schmerzen, Gelenkergiisse und Odem ganz oder tcil- 
weise versclnvanden, wobei -sieli auch das Bewcgungsvermogen 
besserte, setzte scbon nacli einige Tage langer Behandlung cin and 
erreichte iliren Hohepunkt im allgemeincn nach 14 Tagen bis 1 u 
einem Monat. Die Nacliteile dieser Behandlung lagen darin, dass 
die Praparate nur bei intravenoser Applikation eine deulliclic 
Wirkung ergaben, und dass man dabei sebr vorsichlig zuVcge 
gehen musste, urn Erscheinungen des Unbehagens in Form a on 
Dyspnoe u. a. in unmittelb arena Anschluss an die Injektion zu 
vermeiden. 
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In der vorhergehenden Publikation (2) verspraclien wir einen 
Bericlit betreffs des Unterscbiedes zwisclien M. A. und A. T. P. in 
therapeutischer Beziehung. Wegen der Sclrwierigkeiten, A. T. P.in 
reiner Form darzustellen, wurden die fortgesetzten Untersuchungen 
wesentlicli verzogert. Die chemische Natur der Adenosintriphos- 
phorsaure bringt es mit sick, dass cine Kontrolle ihrer Zusammen- 
setzung allein mit Hilfe chemisclier Analyse auf grosse Schwierig- 
keiten stosst. Bei der Herstellung von A. T. P. war desbalb eine 
intime Zusammenarbeit zwiseben Cbemikern und Klinikern not- 
wendig, und wir benutzen hier die Gelegenbeit, der A. G. Astra 
and ilirem leitenden Cliemiker Herrn B. Sjogren fur die bei der 
Herstellung dieses Praparats aufgewandte muhevolle und wertvolle 
Arbeit unsern Dank auszusprechen. 

A. T. P. wurde in reiner Form zum ersten Mai 1929 von Loli- 
mann (3) und Fiske a. Subbarow (4) kergestellt, denen es gelang, 
die Substanz mit sclilecbter Ausbeute aus der Muskulatur zu isolie- 
ren. Das von uns jetzt angewandte Praparat entliiilt ungefalir 
75 % A. T. P. Der Rest besteht aus Phospliaten sowie einem 
Teil Abbauprodukten, die aus der bei der Herstellung angewand- 
ten Hefe berstammen. 

Bei der Herstellung von A. T. P. wurden verscliiedenc Metlio- 
den gebraucbt. Die Endprodukte bei den verscliiedenen Herstel- 
Iungsmetboden ergeben bei cbcmiscber Analyse, praktisch genom- 
men, dasselbe Resultat, aber nur eins von denselben wirkt 
bei chronischer Polyarthritis tlierapeutiscb befriedigend. Es be- 
durfte vieler Zeit und Millie, dieses Verbalten zu erforschen. Zur 
Zeit lauft eine diesbezugliclie Untersucliung in Zusammenarbeit 
mit B. Sjogren, und das Ergebnis dieser Untersucliung wird spater 
veroffentliclit werden. 

Wir mocbten dock schon jetzt bervorlieben, dass der Effekt 
von A. T. P. demjenigen der Muskeladenylsaure bedeutend iiber- 
legen ist, was wir in melireren Fallen in der Weise festzustellen 
vermocbten, dass bei Polyarthritispatienten, die sick gegeniiber der 
Behandlung mit M. A. als refraktar erwiesen, nacb dem Uber- 
gang zu A. T. P. eine sehr scbnelle Besserung eintrat. Hierzu 
kommt, dass A. T. P. auch bei intramuskularer Applikation tliera- 
peutiscb wirksam ist. M. A. ist, wie fruber liervorgeboben, bei in- 
tramuskularer Applikation praktisch genommen unwirksam, 
wabrend A. T. P. bei beiden Applikationsarten fast den gleichen 

^ s Aelu med. scandinav. Vol. CX V. 
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Effekt hervorbringt. - Zuweilen habeii-wir jedoch beobachtet, dass' 
auch dieses letztere Praparat bei intravenoser Injektion wirksamer 
war als bei intramuskularer. ; 

Die Ursache des Verhaltens, dass M. A. bei intramuskularer 
Applikation den grossten Teil ihrer therapeutischenWirkung ein- 
brisst, diirfte darin liegen, dass das Adenosin in der M. A. in der 
Muskulatur zu unwirksamen Tnosin desaminiert wird, wahrend 
in der A. T. P. die Pyrophosphatgruppe diese Umwandlung ver- 
mindert. 

Alle im foigenden bescliriebenen Falle wurden schon von Ah- 
fang an nur mit A. T. P. behandelt. Allein in solchen Fallen' 
in denen wahrend der A. T. P.-Beha ndlung eine Stagnation in der 
Besserung eintrat, versuchten wir ausserdem eine Zufuhr von 
Aneurin und Phospho-B-Vimin. 1 Eine weitere Besserung des 
Zustandes wurde hierdureh nicbt festgestellt. 

Die Dosierung der A. T. P. bestand taglich in 2 cm 3 einer Lo-. 
sung, die betreffs der Menge vorhandener A. T. P. mit. einer 1- 
prozentigen Muskeladenylsaurelosung aquivalent ist. Wahrend 
der letzten Zeit wurde die Dosis mitunter auf 3 cm 3 derselben 
Losung mit offenbar besserem Ergebnis erhobt. 

Das weniger wirksame A. T. P.-Praparat, das im Anfang ange- 
wandt wurde, ne’nnen wir im foigenden »A. T. P.-Losung 1», das 
spater hergestellte, bedeutend w irksamere A. T. P.-Praparat be- 
zeichenen wir »A. T. P.-Losung 2». 

Samtlichen Patienten wurde nach abgescblossener Beband- 
lung c:a 10 g Trockenhefe in Form von Fervin B taglich ordiniert. 


Kasuistik, 

Falle mit ncrmaler S. R. 

'Fall 1. $ 39 Jahre alt. Diagnose: Polyarthritis subchronica. Anam- 
nese. Pat. litt seit mehreren Jahren zeitWeise unter Schmerzen undzeigle 
Schwellung der Fingergelenke und in der letzten Zeit auch dei Fussge 
Ienke. Wahrend der letzten Monate hatten die BeschWerden zugenom 

men. ’ . , 

Aus dem Status vom 28. 12. 1942: S. R. 10 mm/Sld. Afebrd. GeienR • 
Samtliche Fingergelenke etWas angeschWollen. Pat. kann mit Schweng 
keit die Hande ballen. Fussgelenke: Oobj. SoWohl Spontan- als auc eu 
gungsschmerzen in den angegriffenen Gelenken. Pat. Wurde 25ma nu 


1 Enthallt 10 mg Aneurin und 4 mg Pyrophosphat pr cm 3 . 
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c m 3 A T. P.-Losung 2. intramuskular behandelt, und schon nach einigen 
Tagen Behandlung hatten die Spontanschmerzen nachgelassen. Nach 
alweschlossener Behandlung, als die S. R. 5 mm/Std. betrug, hatte Pat._ 
kefne Spontanschmerzen, dagegen etwas Bewegungsschmerzen in den 
Fingergelenken. Gelenke 0 obj. 

Fall 2. $ 22 Jahre alt. Wurde im Krankenhaus Morby vom 7. 10. 
1942 bis zum 26. 1. 1943 gepflegt. Diagnose: Polyarthritis chronica. 
Anamnese: Die Pat. War friiher im grossen ganzen gesund geWesen, ab- 
gesehen davon, dass sie wahrend der Zeit vom 3. 6. bis zum 8. 7. 1942 im 
hiesigen Krankenhaus unter der Diagnose Polyarthritis acuta gepflegt 
v/urde. Sie war danach frei von Beschwerden bis Anfang Oktober, zu 
welclicr Zeit Schmerzen und Anschwellung in den Fussgelenken soivie 
auch im linken Kniegelenk auftraten. 

Aus dem Aufnahmestatus: S. R. 17 mm/Std. Afebril. Gelenke: Fussge- 
lenke diffus geschwollen und palpationsempfindlich. Linkes Kniegelenk 
0 obj. Spontan- und Bewegungsschmerzen in den angegriffenen Gelenken. 
Am 24. 10. Wurde die Behandlung mit 2 cm 3 A. T. P.-Losung 2 taglich 
intramuskular eingeleitet. Schon nach einige Tage langer Behandlung 
besserten sich die Spontanschmerzen. Am 1. 12. ist Pat. frei von alien 
Schmerzen, aber eine geringe Anschwellung in den Fussgelenken ist 
zuruckgeblieben. Wegen dieser SchWellung verbleibt Pat. im Kranken- 
hause zur weiteren Behandlung. Bei der Entlassung am 16. 1. 1943 findet 
sich jedoch fortgesetzt eine unbedeutende SchWellung iiber den lateralen 
Malleolen. Keinerlei Schmerzen in den Gelenken. S. R.- 10 mm/Std. 

Falle mit massig erhohter S. R. 

Fall 3. $ 30 Jahre alt. Diagnose: Polyarthritis subchronica. Anam- 
nese: Seit Friilijahr 1942 Beschwerden im Kreuz sowie Schmerzen im lin- 
ken Knie- und linken Fussgelenk. Wurde im Herbst 1942 im Zentrallaza- 
rett in Vasteras gepflegt, wo Pat. u. a. mit Rontgen behandelt Wurde. 
Wurde in gebessertem Zustande entlasseh. Im August .1942 trat eine 
Yersclilimmerung ein mit Schmerzen im Kreuz und in den Leisten, ferner 
Beschwerden in den beiden Fussgelenken. 

Aus dem Status vom 10. 9. 1942: S. R. 35 mm/Std. Afebril. Fussge- 
lenke etwas geschwollen. Sowohl Spontan- als auch Bewegungsschrnerzen 
in den angegriffenen Gelenken. Pat. Wurde 23mal mit 2 cm 3 A. T. P.- 
Losung 2 behandelt, und zwar anfangs intramuskular und spater intra- 
venos. Nach abgeschtossener Behandlung betrug S. R. 30 mm/Std. Fuss- 
gelenke Oobj. Huftgelenke: Fortgesetzt eine geWisse BeWegungseinschran- 
kung. Keine Spontanschmerzen, aber etwas Bewegungsschmerzen Bei 
einer Anfrage am 7. 1. 1943 war die S. R. 15 mm/Std. und Pat. teilte mit, 
class er ganz frei von Beschwerden ware und ohne Schwierjgkeit seiner 
Arbeit nachgehen konnte. (Dauernd angestellter Feldwebel beim Flug). 

o 38 Jahre alt. Diagnose: Polyarthritis chronica. Im Jahre 1934 
litt Pat. an unaufhorlichen Beschwerden in den Fussgelenken. 1940 und 
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v urde Pat. teils in der ICuranstalt Nynas und teils im Karolinischen 
Krankenhause gegen chronischen Gelenkrhemmatismus gepflegt Pat 
Vurde m beiden Fallen mit Goldsalzinjektionen mil ziemlich gutem Er' 
gebms behande t. Anfang des Jahres 1942 kehrten jedocb dfe Gelenk 
beschwerden nut Schmerzen und AnschWellung de 5 rechten ICnie- und 
iuiKen Handgelenks sowie der Fingergelenke wieder. 

Aus dem Status vom 11. 12. 1942: S. R. 20 mm/Std. Afebril. Gelenke; 
Kecbtes Kniegelenk etWas geschwollen und deformiert . Streckung ohne 
Besonderheiten. Kann bis zu ungefahr 70° beugen. A nsgesprochene Atro- 
phie der Muskulatur des rechten Oberschenkels. Linkes Handgelenk 
ehVas geschwollen. Kann die Hand bis ungefahr 10° dorsalflektieren. Samt- 
iiche Fingergelenke etwas geschwollen. Wahrend der Zeit vom 11 . 12. 
bis zum 23. 12. 1942 wurde Pat. taglicb mit 2 cm 3 A. T. P.-Losung 2 be- 
handelf. Nacli abgeschlossener Behandlung beirug die S. R. 20 mm/Std. 
Rechtes Kniegelenk Status quo. Die Atrophie der rechten Oberschenkel- 
muskulatur verblieb unveranderf. Gelenke im iibrigen 0 obj. Auf eine 
Anfrage am 10. 1. gibt Pat. an, dass der Zustand unverandert sei. 


Fall 5. <? 28 Jahre ?1(. Diagnose: Polyarthritis subchronica. Anam- 
nese: Seit Anfang Juli 1942 Schmerzen in den Schulter-, ICnie- und Fuss- 
gelenken. Unbedeutende Anschwellung, aber keine Rotung der ange- 
griffenen Gelenke. Leichte subfebrile Temperatur. Am 4. 8. Wurde die 
Tonsillektomie vorgenommen. Pat. wuide wahrend der Zeit mit Acetyl- 
salicylsaure mit voriibergehendem Effekt behandelt . 

Status am 7. 9. 1942: S. R. 34 mm/Std. Afebril. Eniegelenke etwas 
gesclnvollen, freie BeWeglichkeit, Fussgelenke unbedeutend geschwollen, 
freie BeWeglichkeit. SoWolil Spontan- als auch Bewegungsschmerzen in 
diesen Gelenken. Taglicb intramuskulare Injektion von 2 cm 3 A. T. P. 
Losung I. Nacli einige Tage langer Behandlung waren die Spontanschmer- 
zen nach Angabe des Patienten verschWunden. Vom 28. 9. erhielt Pat. 
intravenose Injektionen, wonach die Besserung schnellere Fortschritte 
machte. Am 9. 10. Wurde die Behandlung abgeschlossen. Die S. R. betrug 
damals 11 mm/Std. Pat. hatte nicht die geringsten Schmerzen. Gelenke 
0 obj. Auf Anfregen am 20. 12. 4942 und 11. 1.1943 teilte Pat. mit, dass er 
fortgeselzt ganz frei von Besclnverden Ware und seine Arbeit ohne Schwie- 
rigkeit ausfuhrte. • (Dauernd angestellter Feldwebel beim Flugl. 


Fall G. ? 28 Jshre alt. Diagnose: Polyarthritis subchronica. Anam- 
nese: Im Alter von 5 Jahren hatte Pat. rlieumatisches Fieber. Sie soil im 
Anschluss an dasselbe einen Herzfehler bekommen baben. Pat. War frei 
von Besclnverden in den Gelenken bis zum Sommer 1942, als Schmerzen 
und eine geringere SchWellung in den ICnie-, Hand- und Fussgelenken auf- 

tra ^1atus am 26. 10. 1942: S. R. 18 mm/Std. Cor: Rauhes systolisches 
Blaspeerausch. P. m. I 3 sin. Gelenke: Fussgelenke geschwollen freie 
BeWeglichkeit Linkes Kniegelenk: Bin Wenig geschwollen. ICann bis zu 
ungeShr 70° beugen. Spontan- und Bewegungsschmerzen m alien ange- 
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10. his 7.\n\\ 


-1 1 f /nil vo in 20. 10. his 7#MtW 

griffenen Gelenken. Pat. 'Vurdc nrj« '!^ chaW ieU . Nach ahgcsclilo5SM» w 

Sl.lO.taglicli mil 2 cm A.T. ; ® on Gclenken vorsclnVundon. Kmno 

■ c» tj Beider 


.. a „ntrw»r7pn in den OelenKen 

Behandlong waren die S • , , g p iomn»/Std. 3 

- 


Be 
clmvr* 


dcn ' o „ r > a ]( Pat. AVurde im Krankonluuis MOrhv Waitrond 

der Ml vom 26 . 9.'h S jim 18. 11. !•««»<« 

d ’ r AiIamrasJ kS Scil oinigen Jnhren Gelcnkliesctmwlon mil StliJwllnnK 
mi Schmermi U, den Fingorgekmko,,. PM . wurdc mchrmn . pol.klm^rh 
mil Aneurin and Phwpho-B-Vimin mil no nllpmwmra gt.l.r \1 ..kmg 
behnndolt. Im Aopnl 1912 VcmWimmcnmg mil Scll»r» m <l«. >««• 
und Handgelcnkcn sowic im rcchlen Schultorgelink. Dieses Mid Im.^ sicli 
nach der Aneurinbehandlwng koine Bcsscnmg wahrnehmen. 

Ausdem Aufnahmestatus: S, R. 35 mm/Std. Afebril. Gelenke: . dtu el- 
lung samtlicher Fingcrgclcnko so-vvio des redden Handgeloukes. Kami 
mil ciniger SclnViorigkeil die Uiinde ballon. Sjiontanschmerzen ini reeh- 
ten Schullergclenk. Bewcgtmgsschm017.cn in den Knit*-, Hand- und Finger- 
gelenken. Am 30.9. Einleiiung intraveniiscr Behandlung mil 2 cm 5 A. T, P.- 
Losung 1 taglicli mil anfangs gutem Eigebnis. Die Spoilt ansdimerwu 
versclnvanden und die BeWegungsschmerzon nahmen ah. Kadi einiger ZeH 
horte die Besseiung auf und die S. B. liiell sieh um 20 mm/Std. konstant, 
Weslialb die Behandlung gegen A. T. P.-Losung 2 in der gleirhen llnsic- 
rung ausgetauscht \Vurde. Bci der Entlassung bet rug die S. H. <» mm/Std. 
und Pat. war ganz fret von Besdnverden. Gelenke 0 ohj. Bei der Kon* 
trolluntersuclmng am 7. 1. 1943 ist Pat. forlgcsclzt ganz frei von Be* 
sclnverden und erledigt seine Arbeit ohne Schwcrigkoil (Kvankonpfloger- 
gehilfe). 


Fall s. $ 65 Jahre alt. Pat. wurdc im Krankenliause in Murliy vom 
26. 8. bis zum 18. 11. 1942 unter der Diagnose Polyartliritis chronica ge- 
pHegt. Anamnese: Soil dem Alter von 40 Jahren Gelonkbi-schWerdon 
die anfangs in den Schuller-, Hand- und Fingcrgelenkcn imfiraten. Pat’ 
Wurdewegen der Gelenkbosclnverden in mehreren Krankcnhauscrn ironfloirt 

! n de , r letzlen Zeit {val Verschlimmerung mil gesteigerten Sciimemm 
besouders in den Knie- und Fingergelenken ein * 

"mpm; 


bis zu 90° beuccn und in vain™, o. . ? * nm ' dlCso Helenke 





* - • - 

Awurm ™ d Phospho-B-Vimin ohno L. w", “l PP " wdc mil 
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die inl ramK l njISre C ““ T "°‘ I ° Uz l «v 0 » EK . 

■ 5ch emgeleitet, ^sc£n^r P t ngVOn 2 cm 3 A T p t 

Spontanschmerzen i n de n Ta ^n gai » ' P -'L°sung I t § g _ 

wahrend die Bewegunn* 7 Km eg e ]enken W esenf)i i ' ?n ’ dass S) ‘ch die 
Oklober tra t Z v S ^ «* ' 1 8ebe «-‘ M«£ 

2 cm 3 A. T. P.-Losnn^ o rung ein . Weshalh a -!!”' Am 5 - und p,. 
schmerzen- abnahmen B efdT Wurde, wonldh ^-'gen 

Gelenke: Pal. kann nvnme hr d 5 ntlassun & betrug di f g d i e ? e ^ng S - 
g f es Beu gungsverm 6 gen In !J? nde Zum Nacken ffihrt^F mn ^ Std * 

J'allt. ?54Jal lrea J| p, ( . ^ ustan£ i unverandert sei. 

KpsaSSSfiSS 

* ?* *■»* ^ 4 ?^^ 

J™ rde - Sio mirde mil Neosolganal ohn^d ° yartJirifis chronica gepfWj, 

Da Pat. Anzeichen .von P s J 10s f J?" e den ^ingsten Effekt behandek 
sunda OberfQhrt. Bei ihrer Entiassunf vo S,e inS PfJe £ e hehn UJv-" 
beschwerde unverandert vor, weshajf pi d ° rt fanden sich die Gelenk- 
auigenommen wurde. - aP ,ns Krankenhaus Morby 

. Aus dem Aufnahmestatus- ? n o, ‘ “ 

rung. Gelenke: Samtliche Finger in , Keine Tem Peratursteige- 

20 Beweglichkeit in den Interphalangeal IITm t IC J mteJlBn ^ mit ™gefahr 
lung dieser Gelenke. Rechtes SchuIteSnic^ ^ fca D> a ^enken. Schwei- 

J ,s m 20 ° zu heben, i m ubrigen vo Am angeftto 
Spontanschmerzen in den oben genannteu r? f eWegun gseinschrankung. 
Behandlung mit 2 cm 3 A. T. P.lnsuJ ? . GeI 1 en i ken - Am 25. 9. wurde die 
tet. Da sich der Zustand der Pat nach fi 10 1 inlrarnus hular eingeiei- 
hatte, Wurde die Behandlung gegen A T ™ r unbed eutend gebessert 
Dosierung ausgetauscht, wonach die 2 in dfir lichen 

schritte machte. Am 16. 11. gab Pat an f ? etWas sc hneIIere Forf- 
' VerschWunden waren, und dass sie im rp ’ ?f SS die ® pontanschmer zen ganz 
licher sei. Bei der BWW 7Zu^Z sr be * eg ' 

tan- noch BeWegungsschmerzen vorhanden Pat kaTd Sp ° n ' 

^ “S? keit » «"*■»«*«. mi mt einte "at . 


mcicen ernenen. In alien Inferob a lrmnw„ i , ” 

Keine SchWellung derseiben, dagegen &£ * ^ Beweglichkeit. 

phalangealgelenke besondersaufder rechten SehT In T ^ Ier It J etakarp0 ' 
schrankte BeWeglichkeit, Weshalb Pat. die Hande nichfzT^X" 


c„«wsm. roi.TMTin.iTis osw. 




die BEHAHM-UNC 

t. 1M3 WU pot. mil. *>« «"• ,mvrr '"" 


Bei ciner Anfrage am 7. 
dcrt sei< " T , p,, -vvurdo im Krankenlimm M6rl».v vum 

S^J t” . » f «0SP Polvorllirilis ** P» 

P nc f- j. r ..i i cr un d Valcr mil chromschom 

, ,X m E dc Febrwar 19tt Sicilian' rfch M to » *•» 

haflet. iintteituuw . Tr Ui-itmTemnr-rvi* 


11. 1942 unU'r 


hi wurde in aer ntesigen _ 

>7 V 1942 nnler der Diagnose Polyarthritis subchromoa Uyv^ fvr< ‘ 
sis Hypofoifikulimiriii gcpflegt. Wurth' mil Rs«»H«n und I-o11iKultn mil 
mfangs rater Wirknng hehamlell. Pat. te.ll mil . *** the MenkbeMm.-r- 


s. • 

anfangs gulcr Wirknng lTehamlell. j - -- 

vor der Menstruation nnd \V;ihrend dcrsellum zuimtnmm. 

. . .. t t . . . . . . 


<-inj*<-r.itur, 

he..’- 


den in den Tagen >-.>-< - - 

Im September 1942 verschlinimerlon sieli die Gf'lenkbesrhwvrrffn 
Ans dem AufnahmcstaUis: S. R. 24 nun/Std. Subfrbnh- T«*J 
Gelenke: Beide Kniegelonke etvras gesehwolUm. Rerhtes Knhgcbmk 
empfindlich. Bew'egungsvermogen im redden oline Resomh-rlieiten, im 
linken Strcckungsdefekt 10°. Ellenhogengelenke etn'.is geschwolbn. Das 
linke zeigle ungcfiibr Strcckungsdefekt 10°. Ilandgoh’nkv gesrhw'olhn,, 
ebenso siimtliche Fingergelenkc. Schw'elhmg in den Mctnkarpnpliabmg.- 


u ^ 

ebenso siimUicbe Fingergelenkc. Scbw'ellung 

al- und in den ersten Interpbalangcalgelenken am starksfen amgvprMgt. 
Spontan- und Bewegungssclimcrzen in samtlichen angegrith-mn (Men- 
ken. Am 9. 10. Wurde die intraimiskulare. Bebandlnng mil 2 cm 5 A. T, IV 
Losung I taglich eingcleitel. Im Anschluss an die ersten lnjektinm-n 
nahmen die Gelcnkbeschwerden zu, besserten sick almr dann etw’as. Die 
Behandlung w'urde jedocli am 16. 10, gegen A. T. P.-I/isung 2 in th-rs.-i- 
ben Dosierung ausgetauschl, well mir cine unhedoutendo Ressenmg 
walirzunelimen war. Nacb einige Tagc langer Bebandlnng mil dic-mm 
letzteren Priiparal Iral cine deutlidie Bcssenmg mil Alma lime dm 
Spontan- und Bewegungssclunerzen ein. Vom 2, 11. erhielt Pat. intrave- 
nose Injektionen des glcicbcn Priiparats, Wonacli die Bcssenmg srhnei- 
lere Fortschrilte maclile. Bei dor Eutlassung belrug die S. R. 18 nun/Std. 
und die Spontan- Wie auch Bew'egungssclimerzen wnren ganz verfdiwnm- 
den. Fingergelenkc unbedeutend gescbWollen. Gelenke im (tbrigen d old 
Bei der Kontrollunlersucbnng am 17. 11 . gib Pat .an, dnss sic in den Golem 

V T ? eScluVcrdon soi - nb ^se}.e„ davon. dass die Finger 

ruweilen eme unbedeutende Sclnvellung zeDten Am n it-,, V 

*•*«•*■ >» MM. tS ». ** 

VwZs’ml 20 , w','ren l iiu pT SC: Pol y arU ‘TUi s r.hronica . Anamn-sP: 

- if, „jsz' "”.7 

szzzssz s r 1 -* r 

im Krankenhaus Mbrby vom 11 4 lT: “’’l?" 1 ' U'mporalw. Ward,. 
Polyarthritis acula 
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mil gutem Brgebnis. Die Besserung liielt jedoch nur einen Monat an 
Pat. wurde dann pohklinisch mit Phospho-B-Vitamininjektionen mit 
gutem Resultat behandelt. Die Besserung verblieb aber nur einige Monate. 
Pat. hatte dann emige Zeit Albyltabletten genommen und dadurcb die 
Sehmerzen in den Finger- und Handgelenken zum Teil beseitigt. Anfang 
Oktober 1942 nahmen die Gelenkbeschwerden zu, die nun auf die Finger- 
gelenke und das rechte Ellenbogengelenk lokalisiert waren. 

Aus dem Status vom 27. 10. 1942: S. R. 20 mm/Std. Afebrii. SamL 
liche Fingergelenke geschwollen. ICapsel in diesen Geienken etwas ver- 
dickt. Pat. konnte nicht die Hande ballen. Spontan- und Bervegungs- 
schmerzen in den angegriffenen Geienken. Einleitung intramuskularer 
Behandlung von 2 cm 3 A. T. P.-Losung I taglich am 27. 10. Bereits nach 
einige Tage langer Behandlun 0 gibt Pat. an, dass eine Besserung einge- 
treten sei. Da sie jedoch noch nicht vollig wiederhergestellt War, Wurde 
am 17. 11. die Behandlung mit A. T. P.-Losung 2 in derselben Dosierung 
eingeleitet. Die Besserung machte nunmehr schnellere Fortschritte und 
am 11. 12. Wurde die Behandlung abgeschlossen. Die S. R. betrug damals 
22 mm/Std. Pat. hatte jetzt nicht die geringsten Spontan- Oder Bewegungs- 
schmerzen in ihren Geienken. Keine SchWellung der Fingergelenke. Ver- 
mag die Hande mit guter ICraft zu ballen. Pat. war frei von Beschwerden 
bis Anfang Januar 1943, als Sehmerzen und SchWellung im rechten Zeige- 
finger und Empfindlichkeit an den Fiissen von neuem auftraten. Am 
7. 1, betrug die S. R. 29 mm/Std, Samtliche Gelenke im rechten Zeigefin- 
ger etwas geschwollen. Fuss- und Zehengelenke 0 obj. Pat. erhielt von 
jetzt ab eine tagliclie intramuskulare Behandlung mit 3 cm® A. T. P.- 
Losung 2, und schon nach einige Tage langer Behandlung War sie frei von 
Beschwerden. 


Fcille 7 nit stark erhohler S. B. 

Fall 12. $ 81 Jahrealt. Gepflegt im Krankenhaus Morby vom 15. 10. 
bis zum 25. 11. 1942 unter der Diagnose Polyarthritis chronica. 

Anamnese: Seit der Weihnachtszeit 1941 allmahlich zunehmende 

Gelenkbeschwerden, anfangs nur in den Fussgelenken. Spater kamen 
Sehmerzen in den ICnie-, Schulter- und Fingergelenken hinzu. 

Aus dem Aufnahmestatus: S. R. 54 mm/Std. Afebrii. Gelenke: Samt- 
liche Fingergelenke etWas deformiert und unbedeutend geschwollen. Pat. 
vermag nicht die Hande zu ballen. In den Ellenbogengelenken gutes Beu- 
gevermogen, aber bis zur Volligen Streckung verbleiben 10 15 . Fuss 

gelenke: Unbedeutende SchWellung uher dem lateralen Malleolus. Kmege- 
lenke: Keine SchWellung. Kann bis zu 60° beugen. BeWegungssclimer- 
zen in beiden ICniegelenken. Am 17. 10. Wurde mit der intramuskidaren 
Behandlung von 2 cm® A. T. P.-Losung 1 taglich begonnen. Da sich der 
Zustand des Pat. durch diese Behandlung nicht besserte, Wurde am 22. w. 
die Behandlung mit A. T. P.-Losung 2 in derselben Dosierung emgeieitet, 
wonach eine deutlich wahrnelimbare Besserung eintrat. Bei der Ln 
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Anamnese: Sell Neujahr 1942 zunehmende Schmerzen in den Fuss- 
Zehen- und Kniegelenken. Pat. hat spit April 1912 zu Belt gelegcn, da 
sie sich Wegen der Schmerzcn und der Scluvache in den Beinen niclil'auf 
dieselben babe stiitzen konnen. Im Juli traton Schmerzcn und Scliwel- 
lung im linken Sternoclaviculargelenk hinzn. 

Aus dem Aufnahmestatus: S. R. C5 mm/Std. Subfebrile Tempcratur. 
Gelenke: Linkes Sternoclaviculargelenk gesclnvollen und empfindlich. 
Samtliche Fingergelenke der rechlen Hand gesclnvollen und bei Brack 
sow'ie bei aktiver und passiver Bewegung empfindlich. Finger der linken 
Hand weniger gesclnvollen. Pat. vermrg nicht die Hiinde zu ballon. Rech- 
tes Kniegelenk stark gesclnvollen. Schmerzen bei der Beruhrung sowie bei 
passiver und aktiver Bewegung. Pat. lcann bis 90° beugcn und bis zu 
volliger Streckung verbleiben 20°— 30°. Linkes Kniegelenk gesclnvollen. 
Weniger ausgesprochene Beriihrungsempfindlichkeit. Gutes Bewegungs- 
vermogen. Beide Fussgelenke gesclnvollen. Hier ausgesprochene Beriih- 
rungsempfindliclikeit und Schmerzcn bei passiver, 'Weniger bei aktiver 
BeWegung. Spontanschmerzen in den Kniegelenken und Bewcgungs- 
schmerzen in samtlichen oben genannten Gelenken. Pat. wurdc anfangs 
mil Aheurin und Phcspho-B-Vimin behandelt, wobei die Schmerzen elwas 
nachliessen. Am 25. 9. wurde die intramuskulare Behandlung mit 2 cm 3 
A. T. P.-Losung I taglich eingeleitet, und schon nach einigen Tagen waren 
die Fingergelenke frei von Schwellung und im recliten Kniegelenk 
hatte sich die Sclnvellung deutlich vermindert. Am 13. 10. wird eine Ver- 
schlechterung wahrend der letzten Tage vermerkt, weshalb die Behandlung 
gegen A. T. P.-Losung 2 in der gleichen Dosierung ausgelauscht wird. 
Der Zustand besserte sich danach von neuem. Bei der Entlassung betrug 
die S. R. 24 mm/Std. Linkes Kniegelenk, Finger-, Fuss- und Zehengelenke 
0 obj. Rechtes Kniegelenk unbedeutend gesclnvollen. Beugung ohne 
Anmerkung. Bis zu vollstandiger Streckung verbleiben 5° — 10°. Pat. 
geht mit Hilfe zweier Stocke. Keine Spontanschmerzen. Unbcdeutende 
Bewegungsschmerzen im rechten Kniegelenk. Am 19. 1. 1943 gibt Pal. an, 
dass sie von neuem Schmerzen in den Beinen bekommen hahe. 


Von clen Patienten wurden in der Regel soivohl vor als aucli 
nach der Behandlung Serienblutproben zur Bestiminung der 
Brenztraubensaure und Zitronensaure entnoininen. Samtliche 
Blutproben wurden am Krankenbett entnommen. Die erste Probe 
wnirde bei niichternem Magen um 9 Ulir entnommen, und un- 
mittelbar darauf erhielt der Patient 1 g Glykose pro kg Korper- 
gewicht, musste aber im iibrigen fasten. Blutproben wurden dann 
1, 2 und 3 Stunden nach der Glykosebelastung entnommen. In 
einigen Fallen wurden ahnliche Serienproben aucli wahrend der 
Bebandlungszeit entnommen. Die Patienten wurden dann um 
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nig % Brenzlrauben- 

mg' 

% Zitronensaurc 


siiurc ini Totalblut i 

l 

i 

im Totalblut 

Fall Nr. 


nach der Bclasl. 


nach der Belast. 



Stundcn 


Stundcn 


vor j 

1 2 3 

vor j 

1 2 3 


2 f Vor d. Bell. 
| Nach d. 

7 ( Vor d. 

| Nach d. 

11 /V or cl. 

Nach d. 
i 2 f Vor d. 

| Nach d. 

3 f Vor d. 

[ Nach d. 

)Jv~” 

( Wahrcnd 

J Vor 

| Wahrcnd 


f Vor d. i) 

| Nach d. i) 

( Vor d. » 

| Nach d. » 

f Vor d. Bch. 
( Wahrcnd d. Bch. 
f Vor d. i) 

[ Wahrcnd d. » 

Gcsund 


1.05 1.03 
— 1.50 

1.49 1.32 
1.97 1.93 
0.90 O.SS 

1.50 1.50 

1.40 1.30 
2.20 1.90 
0.54 0.77 
1.31 1.27 

1.30 1.20 
1.19 1.03 
1.30 1.20 
1.12 0.80 

1.00 1 1.00 


1 * 

Uhr mil 3 cm 3 tier ohen genannten »A. T. P.-Liisung 2» inlra- 
muskular behandelt, „„<1 hiernacl. warden Biutprobcn „„f die 

tXii r ™ bcnc We,SC cnl,lommcn - Im folgenden werden in 
Tabeilenform cage Werte von Fallen geliefert, in denen wir die 

fdirWen S °' V0W V ° r a ‘ S aUC ” naCl ' d ° r 

Bren ztra ube„saarXe"e ' <f “ ™'‘™=Z™nhn lc der 

^Zitronensaurewerte zu be'virten. Sle!C)>KC,ti S c Vermindenmg 

1 1st in die Kasuistik niclil aufgcnonnncn. 
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Table 2. 

Zusammcnslcllung der Ergcbnissc der A. T. P -Behandhmn hr; r, ■ , 

p n i„nrn, r/H. vcnandlung bet chromscher 




Deutl. Bes- 

S. R. 


S. R. 


• 


An- 

zahl 

serung 
walirend d. 
Observa- 

nach d. 

Be- 

liandl. 

zeitw. 

Besse- 

rung 

nach d. 

Bc- 

hariidl. 

Keine 

Besse- 

rung 

S.R. 
nach 
d. Be- 



tionszeit 

u 

m 

n 

u 

m 

n 

hand!. 

Falle mit nor- f 

1 (?) 

1 




0 






maler S. R. | 



' 




' 0 


Falle mil massig ( 

3(d) 

3 

1 

1 

1 

0 




0 


crholiter S. R. \ 

7(?) 

5 l 

1 

1 

3 

2 

1 

1 


0 


Fade mit stark j 

4 (d; 

4 


3 

1 

0 




0 


crholiter S. R. \ 

2(?) 

2 


1 

1 

0 




o 


Sum m n 

17 

15 


r 


2 

r 




0 


ti = unverfmdert 
m » wcscnllich vermindert 
n = normal 


Wir berichteten iiber insgesamt 17 Falle chronischer Poly- 
arthritis und deren Behandlung mit A. T. P. (siehe Tabelle 2). Seit 
unserer letzten Publikation wurden zwar mebrere Patienten be- 
handelt. Da die Herstellung eines annehmbaren Praparates aber 
nicht vor Ende September 1942 gelang, bielten wir es nicht fur 
zweekmassig, iiber solche Falle zu berichten, welche mit Prapa- 
raten behandclt wurden, deren Zusammensetzung unzuverlassig 
war. Nach diesem Zeitpunkt sind alle bis zum Schluss behandel- 
ten Falle bier mitaufgcfubrt. 

Die 17 Falle verteilen sicb auf 10 Frauen und 7 Manner. Das 
Resultat der Behandlung war bei beiden Geschlechtern ungefahr 
gleichartig, vielleicht mil der Ausnahme, dass Frauen im IClimak- 
terium Oder iiberbaupt Frauen, bei welcben man einen Zusam- 
menhang zwisclien deni Verlauf der Polyarthritis und Anderun- 
gen in der inneren Sekretion vermuten zu konnen glaubte, durcli die 
Behandlung weniger beeinflussbai* waren. Bei diesen lag auch eine 
grossere Neigung zu Rezidiven vor. 

Samtliche 17 Falle besserten sich deutlich infolge der Behand- 
lung. Die Besscrung begann in der Regel schon nach einigen wem- 

1 betreffs 3 dieser Falle war die Obscrvationszeit zu kurz, um sich fiber die 
Rczidivneigung aussern zu konnen. 
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gen Tagen nach Einleitung der Behandlung einzutreten und 
machte dann wahrend der nachsten Tage ziemlich rasclie Fort- 
sehritte. In. einigen wenigen Fallen bestand der erste Effckt in 
gesteigerten Bescliwerden mit Zunabme der Selim crzen und 
Anscliwellung der kranken Gelenlcen sowie aucli in massigcr Tem- 
peraturerhohung. Nach einigen Tagen liessen dicse Symptome 
jedocli nach und die Besserung schritt fort wic in den iibrigcn- 


Fallen. 

Das erste und charakteristischste Rcsultat der Behandlung 
bestand in einein Nacldassen und Aufhoren der Spontansclimerzea 
und ebenso der Palpationsempfindlichkeit rings uin die Gelcnke. 
Auch die Anscliwellung verminderte sicli sehr bald. In den frischen 
Fallen, in denen das Krankheitsbild nur dicse primaren Symptome 
umfasste, ging die Genesung somit schnell vonstatten. Die iibrigen 
Erscheinungen, wie Deformierungen, Skclettentkalkungen und 
Muskelatropliien, die als Sekundarphanomene zu betrachten sein 
diirften, wurden nicht direkt von der Behandlung beeinllusst. 

Unsere friiheren Beobachtungen, dass die Besserung nach der 
Behandlung mit M. A. und A. T. P. oft mit ciner Normalisierung 
der S. R. verbunden ist, wurden weilerhin beslatigl. Ebenso fan- 
den wir, dass in denjenigen Fallen, in welchcn die S. R. wesentlieh 
gesunken oder zu normalen Werten zuruckgegangcn war, die Bes- 
serung wahrend der Observationszeit bestchen blieb. Dock sci 
hervorgehoben, das die Observationszeit betreffs dicser Fiille 
kurz war. 

In unserm vorigen Bcricht uber die Behandlung rheumatischer 
Krankheitszustand e mit M. A. und A. T. P. umfnsst die Knsuistik 


hauptsachlich solche Falle, die mit M. A. behandelt wurden. Wir 
hoben liervor, dass Fiille mit normalcr und unbedeutend erhohter 
S. R. im allgcmeinen am besten und sclincllstcn bceinflusst wur- 


den, wahrend Falle mit erheblicli erhohter S. R. sich scUener bes- 
serten. A.T.P. scheint auf diese lctztcren Falle bedeutend besser 
cmzuwirken. Aus eincm Verglcich zwischcn den Tabellen 2 und 3 
geld Fervor, dass von 10 mit M. A. behandelten Fallen mit stark er- 
hohter S. R. nur 3 cine dauernde Besserung zeigten, wahrend 4 
eme zeitweilige Besserung aufwiesen und 3 ganz unbccinflusshar 
^aren. Bei der Behandlung mit A. T. P. zeigten dagegen sarnt- 
ic ie von 6 behandelten Fallen mit stark erhohter S. R. cine dcut- 
liche Besserung. 
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Table 3. 


Zusammenstellung friiherer Ergebnisse der M. -A.- und A. T. P.-Behandlung 1 

bei chronischer Polyarthritis. 



An- 

zahl 

Deutl. Bes- 
serung 
wahrend d. 
Observa- 

S. R. 
nach d. 

Be- 

handl. 

zeitw. 

Besse- 

rung 

S. R. 
nach d. 

Be- 

handl. 

Keine 

Besse- 

rung 

S. R. 
nach 
d. Be- 
han dl. 



tionszeit. 

u 

m 

n 

u 

m 

»i 

u 

IB 

n 

Falle mit nor- ( 

4 $ 

3 












1 

1 



maler S. R. | 

2 $ 

2 - 

— 

— 

— 


— 

— 



— 

— 

— 

Falle mitmassigf 

2 $ 

2 

— 

1 

1 

0 

— 

— 

— 



— 

— 

erhohter S. R.^ 

4 $ 

3 

— 

3 

— 

1 

1 

— 

— 

0 


— 

— 

Falle mit stark j 

2 3 

1 


— 

1 

1 

1 

— 

— 

0 

— 

— 

— 

erhohter S. R. ( 

8 $ 

2 

— 

2 

— 

3 

2 

i 

— 

3 

3 

— 

— 

Surrimi 

22 

13 

■ 

■ 

■ 

■a 

■ 

■ 

■ 






u = unverandert 
m = vermin dert 
n = normal 


Aus der Kasuistik geht hervor, dass »A. T. P.-Losung 2» eiiie 
-wesentlich sicliere und schneller eiritretende therapeutische Wirkung 
ergab als »A. T. P.-Losung I». Wlr wenden nunmehr aucb aus- 
schliesslich das vorher genannte Praparat an. 

Der Umstand, dass samtliche Patienten nach abgescblossener 
A. T. P.-Behandlung wahrend langerer Zeit Trockenhefe einnali- 
men, ist fur die Vorbeuge von Rezidiven in einigen Fallen wahr- 
scheinlich von Bedeutung gewesen und hat vielleicht bewirkt, dass 
die Besserung nach dem Aufenthalt im Krankenhause in mehreren 
Fallen weitere Fortscliritte machte. Trotzdem kommen Rezidive 
nicht selten vor. Diese werdenjedoch durch noch eine Behandlung 

schnell beeinflusst. . , _ , * 

In einer Reihe von Fallen trat nach einige Zeit langer Behand- 
lung mit A. T. P. ein Stillstand in der Besserung ein. In solchen 
Fallen brachte eine Unterbrechung in der Behandlung o der erne 
intensive Hefemedikation deutlichen Nutzen. Erst wahrend de 
allerletzten Zeit wurde diese Beobachtung von uns gemacht, 
wir auf folgende Weise erklaren mdchten. 


i = Publiciert in Acta Med. Scand. Vol. GX, 230, (1942). 
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Friiher wurde hervorgehoben, dass der tlierapeutische Effekt 
von M. A. und A. T. P. kaum auf andere Wdise zu erklaren ist, als 
dass diese Stoffe, die bei den enzymatisclien Phospliorylierungs- 
prozessen im Organismus wirksam sind, eine Stcigerung des Kolile- 
hydratstoffwechsels lierbeifiihren. Irgendeine andere sichcrc bio- 
logische Wirkung dieser Substanzen kennt man nicht. Fur eine 
solclie Erklarung der Wirkung der Adenyisauren spricht aucb das 
Resultat der Blutanalysen, die bei Polyartliritispatienten vor 
und nacli der Bebandlung gemacbt wurdcn. Unter der Voraus- 
setzung, dass diese Auffassung Ticlitig ist, und dass die Wirkung der 
Adenylsauren unter anderem in einer Stcigerung des Kolileliydrat- 
stoffwechsels besteht, liesse sick denken, dass diese Zunalime im 
Kohlehydratstoffwecliscl nach einige Zeit langer Bebandlung 
allmahlich eine Verarmung des Organismus an solclien Enzymen 
zur Folge haben konnte, die bei den verscbiedenen Pbas'en des 
Kohlehydratabbaus wirksam sind. Unter solclien Umstanden 
wiirde eine Pause in der Bebandlung Oder noch besser eine 
Zufulir obengenannter Enzyme oder von Hefe, die reiclilich 
Material fur eine solclie Erizymbildung cntlialt, diese Schwicrigkeit 
beheben konnen. 

Es kann scliliesslich von Interesse sein liervorzuheben, dass 
aucb Polyarthritis bei Haustieren insbesondere bei Hunden, aber 
aucb beim Rinde, mit A. T. P. mit Voided behandelt wurde. 

Bei Hunden kommt eine Arthritisform vor, die sicli fast mit der 
primarchronischen Polyarthritis des Menschcn vergleicben lasst 
mit hauptsachlicher Lokalisation auf die Kniegelenke und mit star- 
ker Lahmheit. Diese Falle zcigten trotz Bebandlung mit den vor- 
her angewandten Behandlungsmethoden cine deutlicb fortscbrei- 
tende Tendcnz. 6 solclie Fiille wurden bislang mit A. T. P. be- 
handelt, und bei 4 von diesen war die Lahmheit bereits nach ungc- 
falir eine Woche langer Bebandlung ganz verscliwunden; bislier 
(zwischen 1 bis 3 Monaten nach der Bebandlung) ist kein Rezidiv 
aufgetreten. Die iibrigen 2 zeigten bei der Rontgenuntcrsucbung 
deutliche Anzeicben von Knorpeldestruktion in den Gelenken. 
Bei diesen scheint die Bebandlung eine nur unliedeutcnde und vor- 
ubergebende Besserung herbeigefuhrt zu haben. 

Beim Rinde kommt walirend des Puerperiums Polyarthritis mit 
Lokalisation auf die hinteren Extremitaten, vor allem auf die Sacro- 

Ca ' und Huftgclenke vor. 2 solclie Fiille genasen nacli ungefalir 
go Ada med. scandinav. Vol. CXV. 
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10 Tagc longer Behandlung mit A. T. P. (15 cm 3 A. T. P.-Losung 2) 
vollstandig. 

Dicse Falle sind unter anderem deswegen von Interesse, weil 
liier nicht; davon die Rede sein kann, den Effekt als die Folge sug- 
gestiven Einflusses auf den Patienten zu erklaren. 

Zusammenfassung. 

Die VerXasser liefern einen klinischcn Bericht iiber 17 mit 
Adcnosintriphosphorsaure (A. T. P.) behandelle Falle chronischer 
Polyarthritis. Von diesen trat bei 15 cine deutliebe Besserung oder 
Gencsung und bei 2 cine zeilweilige Besserung cin. Der Effekt der 
A. T. P. war bcdcutend besser als derjenige der Muskeladenylsaure 
(M. A.), was u. a. darin zum Ausdruck kam, dass sich sell were Falle, 
die durcli M. A. im allgemeinen nicht beeinflusst werden, nach 
der A. T. P .-Behandlung deutlich besscrtcri. Nach Ansiclit der 
Vcrfasscr beruht dieses darauf, dass die M. A. im Organismus 
sclmeller zcrfalll und dadurch ausscr Wirkung gesetzt wird. 

Der Effekt von A. T. P.-Pniparaten, die auf verschiedene 
Weisc hergcstcllt wurden, variicrte bcdcutend. Dieses Verlialten 
bildet den Gcgcnstand forlgcsetzter Untersuchungen. 
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A contribution to the knowledge of the mode 
of action of sulfathiazole in the organism and 
its relation to the reticulo-endothelial system . 1 

By 

ULF BORELL and LARS TROELL. 

(Submitted for publication July 15, 1943). 


Ever since the year 1935, when Do magk discovered prontosil, 
the effect of this substance and its derivatives in the organism with 
regard to bacteria has formed the subject of extremely keen in- 
vestigations. 

Several authors believe that the sulfanilamide derivatives 
damage the bacteria, either by killing them directly by impeding 
their development, or by reducing their virulence so that the de- 
fense mechanisms of the body can definitely ward off the infection. 

However, others aTe of the opinion that these substances act 
as a stimulant on the defense mechanisms of the body, inter alia, 
by producing an increased activity in the reticulo-endothelial sys- 
tem (r. e. s.). 


Finally, a few authors contend that a combination takes place 
between the two above-mentioned modes of action. 

According to Domagk (1935), the effect of the sulfanilamide 
derivatives, with regard to infections, consists in a direct attack on 
the bacteria which weakens them. They, accordingly, assist the 
defense mechanisms of the body in their struggle. Nevertheless, 


wimYni ^ C * pms Uvmks 10 Ast ™> A/B, for kndly supplying u 
with, sulfathiazole tor our experiments. 
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these preparations do not exert any stimulating influence on the 
pnagocj’tosis. 

Numerous experiments have proved that the sulfanilamide 
derivatives have a retardative effect in vitro, as well as in vivo 
on the growth of the bacteria. Thus, in a series of works, Bliss 
and Long (1937), Grcey (1938), Colebrook and Kenny (1939) and 
Keefei and Rantz(1939) have ascertained the bacteriostatic effect 
of these preparations. According to Levaditi and Vaisman (1935), 
the bacteiia develop in the organism by the formation of a capsule 
which protects them against the phagocytes of the body. Further- 
11101 c, they pioduce the toxins leukocidin and hemolysin, which 
attack the white and red blood corpuscles. The sulfanilamides 
prevent the bacteria from forming these capsules, while they, simul- 
taneously, neutralize the cffecl of leukocidin and hemolysin. This 
would, accordingly, explain their share in the fight against the bac- 
teria. However, experiments performed by Gross, Cooper and 
Lews, in 1938, reveal Ihe fallacy of this »anti~capsule theory*. 
Moreover, these authors have not found any evidence of an anti- 
endotoxic effect of sulfanilamide, a fact which Levaditi and Vais- 
man, in their experiments in 1937, professed to have discovered in- 
certain derivatives. On the other hand, they do confirm the above- 
mentioned French scientists’ statement regarding bacterial toxicity. 

Osgood’s attempt, in 193S, to cultivate hemolytic streptococci 
in bone marrow, with and without sulfanilamide, revealed complete 
destruction of the medullary cells of the hone in the cultures free 
from sulfanilamide. Further, in cultures with hemolytic strepto- 
cocci upon blood agar, with arid without sulfanilamide, Osgood 
was able to show that the hemolysis was smaller in the substrates 
with sulfanilamide contents. These results should, likewise, indicate 
an antitoxic effect of the substance. 

A number of authors point out that interference with the bac- 
terial metabolism constitutes the main activity of the sulfamla- 
mides. Thus, Melon, Locke and Shinn (1940) consider themselves 
to have proved, by a scries of experiments in vitro, that the sulfa- 
nilamides, by decreasing the decomposition of H 2 0 2 , formed at 
bacterial metabolism, would block a catalase effect, thereby retard- 

in 0 the growth of the bacteria. 

° Similarly, Frisk (1943), in one of the latest comprehensive works 
in this field, stresses the fact that the sulfanilamide preparations 
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interfere with the bacterial metabolism, causing bacterial stasis. 
For the bacteria are dependent on paraaminobenzene acid for their 
further development and the effect of the sulfanilamiclcs is believed 
to be due to their taking the place of the acid, thus depriving the 
bacteria of this factor. (Woods and Fildes 1940). 

This interpretation of the mode of action of the sulfanilamides 

is, at present, generally accepted. 

The few investigations in existence, dealing with the question 
of whether the defense mechanisms of the body are activated by 
the sulfanilamide preparations, are extremely contradictory. Thus, 
a number of authors, viz. Keefer (1938), Hammersclimidt (1939), 
Keefer and Rantz (1939), Tunnicliff (1939), have demonstrated in 
experiments in vitro that the leukocytes phagocytize a consider- 
ably larger amount of bacteria when chemo-thcrapcutics arc added. 
Tunnicliff’s figure indicates 7.5 times greater phagocytosis. The 
great majority of authors emphasize the fact that the increased 
phagocytosis is merely due to the damaging effect of the sulfanila- 
mide preparations on the bacteria which have, consequently, been 
more easily taken care of by the normally functioning phago- 
cytes. Keefer (1938), Hammersclimidt (1939), Domagk (1940), 
and others, were able to prove that, in animals treated with pron- 
tosil, the focus of the infection was enveloped by a solid bank of 
leukocytes. If this bank was broken through, a new one rapidly 
formed. This did not take place in the control animals. Tims, the 
sulfanilamide gives rise to a considerable collection of leukocytes, 
but the phagocytosis in the individual cells does not increase. 

The works related above deal only with the relation of the sul- 
fanilamides to some of the defense mechanisms of the body, viz. 
the leukocytes. However, also the mode of reaction of the r. c. s. at 
chemotherapy has been submitted to investigation. These inquiries 
have presented extremely contradictory results. Thus Greey (1938) 
declares that a blockade of the r. e. s., or splenectomy, docs not in 
any way influence the effect of the sulfanilamides. Me. Intosh (1939) 
confirmed this statement. He was unable to ascertain any increase 
of the phagocytes in the spleen after inoculation of test animals with 
cocci and sulfonamide. Wolff (1938) and Wolff and Julius (1939) 
were in a position to show, by means of tissue culture experiments 
acc. to Carrel, that the connective tissue phagocytes took up less 
trypan blue when first blocked with trypaflavine, while an earlier 
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dose of sulfanilamide had not hindered the absorption of colour. 
Nevertheless, to judge from the pictures illustrating the work 
of these scientists, the result does not seem particularly convincing. 

Contrary to the above-mentioned authors, Bosse (1936) dis- 
closed the fact that mice with extirpated spleen, w'hen infected with 
hemolytic streptococci of a high virulence, were not, as the cont- 
rol animals, cured by prontosil. This might, possibly, indicate 
the significance of the r. e. s. with regard to the effect of prontosil 
treatment. After a blockade of the whole of the r. e. s., Docxy 
(1938) failed to~6btain any effect of a sulfanilamide therapy. Fink- 
lestone, Sayliss, Paine and Patrick (1937) found, by means of 
some interesting experiments, that sulfanilamide stimulates the 
r. e. s. However, they were unable to determine whether the 
quantity of phagocytizing cells increased, or whether already 
existing cells disclosed intensified phagocytosis. The test ani- 
mals, viz. rabbits, were administered Indian ink intravenously. 
Laparotomy was performed 4 days afterwards with partial 
splenectomy. During the next 15 days, the animals were 
given sulfanilamide per os, and, then, Indian ink was again injected. 
4 days later the animals were killed. The contents of phagocytes 
in the spleen with Indian ink was compared, before and after the 
treatment, a reduplication being ascertained at the latter examina- 
tion. 


Material and method. 

In the present work, male as well as female guinea pigs have 
been employed. However, in the individual experiments, the 
animals have invariably been of the same sex. Their weight has 
amounted to approximately 150 — 250 g., with the exception of 
some experiments which have taken a longer time. In the latter 
instances, some of the guinea pigs have attained a weight of app- 
roximately 350 g. 

Since the purpose of part of our experiments has been to find 
out whether sulfathiazole affects th6 cells of the reticulo-endo- 
thelial apparatus, w'e have, during a comparatively long time, in- 
jected sulfathiazole intraperitoneally (exp. 1). The dose has been 
fixed at approximately 0.5 g/kg of body weight, i. e. 0.5 g of sulfa- 
thiazole solution (Astra) per injection. A group consisting of 3 
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animals was given 5 cm 3 sulfathiazole for 15 days in 10 injections, 
the animals being killed 12 hours after the last injection. All the 
animals were killed by a stroke on the neck. According to Saxl 
and Donath (1927), an unbloody and speedy death is necessary, 
since, otherwise, the phagocytizing r. e. s. cells are drained. 4 
days prior to the killing of the animals, 1 cm 3 of a 2 %-solution of 
trypan blue was injected intraperitoneally. This colour substance, 
which is comparatively non-poisonous, is taken up in the r. e. s., 
causing the cells there to become exposed. 4 control animals were 
administered trypan blue only, in the same quantity, and were 
killed at an equally long time after the injection. 

At autopsy, preparations from the liver, spleen, bone marrow, 
omentum, lung, kidney, accessory kidney, thyroidea, lymphatic 
gland and the skin were taken aside for further investigation. These 
preparations were all fixed in a Susa-solution. According to Pfuhl 
(1931), trypan blue granules are best fixed in this solution. The 
preparations were treated in the usual histological manner and 
stained with neutral red. 

In a second experiment (exp. 2 ), 4 days after an intraperitoneal 
injection of 1.5 cm 3 of a 2 %-solution of trypan blue, a test exci- 
sion from the liver and the omentum was performed on 4 guinea 
pigs. 20 days later, when the trypan blue-solution could be expected 
to have been eliminated from the body, a solution of 0.5 cm 3 of 
sulfathiazole (=lg sulfathiazole) was injected intraperitoneally 
daily for 10 days. On the 11th day of the sulfathiazole cure, the 
same quantity of trypan blue was again administered intraperito- 
neally, which was followed by another 3 sulfathiazole injections of 
0.5 cm 3 . The animals were killed 12 hours after the last injection 
and the same organs were taken aside for further investigation 
as in the first experiment. For the sake of control, 3 guinea pigs 
were' given only trypan blue, i. e. 2 injections of 1.5 cm 3 , intra- 
peritoneally at intervals of 34 days between each injection. 

fn a third experiment (exp. 3), subcutaneous weals of sulfa- 
thiazole-solution was injected locally in 3 places in epilated abdo- 
minal skin on altogether 5 animals. The sulfathiazole injection 
was repeated 2 days later. Another 2 days afterwards, trypan 
blue was injected, also in the same places. The animals were killed 
3 days later and the following organs were examined: the liver, 
spleen, omentum, thyroidea and the skin pieces corresponding to 
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the weals. Only trypan blue was injected in the'epilated abdominal 
skin of 3 control animals. 

In examining all the preparations, we have attempted to obtain 
a subjective conception of the quantity of trypan blue in the 
r. e. s. cells. The trypan blue granular contents are denoted from 
one to four -f , according to the filling degree of the .cells, the 
quantity of cells containing trypan blue also being taken into con- 
sideration. Each of us has performed two examinations at an in- 
terval of one month, both times without knowing the number of 
the preparation in order to decrease, as much as possible, the 
source of error invariably entailed in a subjective method. The 
final comparison of the results from the two examination occasions 
have shown good conformity. In the few cases where this has not 
been achieved, the preparations have again been studied in detail. 
Also, in comparing the valuation of the granular contents by the 
two examiners, great agreement has been found. In the estima- 
tion regard has been taken not so much to the quantity of cells as, 
particularly, to the granular contents of the individual cells. 

Results. 

The results of the experiments where a single dose of trypan 
blue was injected at the end of a lengthy sulfathiazole cure will be 
seen in Table 1, together with control tests. All the organs in the 
tables, with the exception of the thyroidea, accessor} 1 ' kidney, 
and the kidney, contain cells belonging to the r. e. s. set up by 
Aschoff (1924). Since the perivascular cells in the accessor}' kidney 
(Lubarsch, 1921) and certain interfollicular cells in thethyroidea 
(Williamson and Pearse, 1926, Borell and Holmgren, 1943) are 
said to be contained in this system, these organs have been in- 
cluded in the investigation. In order to acquire a conception of the 
elimination of trypan blue also the kidneys were subjected to an 
examination. 

In the liver preparations (exp. 1 ) of all the control animals, 
the v. Kupffer cells contain a quantity of trypan blue granules, 
equal to that of the test animals, while in the case of one particu- 
lar control animal a greater amount is found. In the bone marrow 
and the thyroidea, which also contain a great amount of r. e. s. 
cells, a somewhat larger quantity of colour granules are discovered 
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- w anima i s have been administered a single dose of trypan blue alter 
f0 ^ sotne time, been subjected to injections of sulfathi azole, Only ry- 
ia pan blue has been injected in the control animals. 


Test animals. 


•Guinea Pig 
no. 

■ 

O 

3 

O 

3- 

C 

3 

Spleen 

Lymphatic 

gland 

1 

Bone 

marrow 

Skin 

Thyroidea 

Kidney 

Accessory 

kidney 

r-> 

CA 

1 

+ + 

4-4-4- 

+ + 

+ 

4-4- 

III 


— 

(+) 

+ 

3 

+ + 

■ft t 

+ 


+ "V 



+ + 

0 

+ 

12 

+ 

4-4- 

+ 


4-4- 

■BH 

-t 

+ + 

0 

+ 

Control animals. 

5 

+ + 

4- 4- + 

+ 

0 

4- 4" 4~ 

— 

+ + + 

+ + 

+ 

— 

G 

+ + 

+ 

4- 

0 

4- 

+ + ++ 

+ 

4~ 

0 

0 

S 

+ + + + 

4- 4-4- 

+ + 

+ 

4- 4- 4- 4- 

+ + 

+ + + + 

+ + + 

— 

(+) 

73 

4 — b 

4-4- 

+ 

+ + 

— 

+ 

+ + 

+ + 

+ 

(+) 


-f = trypan blue granules 0 — no colour granules — = organ lacking. 


in the control animals than in corresponding organs in. the test ani- 
mals, i. e. in the bone marrow in 3 control animals, and in the 
thyroidea in 2. No pronounced difference lias been ascertaina' le 
in the macrophages of the omentum, nor in the granular deposit 
in the r. e.s. cells of the spleen, as between test and control animals. 
On the whole, the splenic preparations contain a pronouncedly 
slight amount of trypan blue-phagocytizing cells in all the animals. 
Preparations from the lymphatic gland, the accessory kidney and 
the lung disclose only an insignificant quantity of r. e. s. cells, 
which, throughout, contain very inconsiderable amounts of try- 
pan blue. No difference is ascertainable -as between the control 
animals and the test ones. The skin preparations reveal an accu- 
mulation of macrophages containing trypan blue at the hair capil- 
laries, but, even in this instance, no difference was found as between 
test and control animals. Finally, as regards the kidney, in all the 
preparations, the cells in tubuli contorti I have contained from a 
• moderate to a great amount of trypan blue granules. However, 
tie quantity of these granules has not varied to any noteworthy 
extent among the different animals. (Table 1) 
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Table 2. 


Guinea pigs from which 
injection of trypan blue, 
a long time. Both control 


a piece of liver and omentum were extirpated 4 days after an 
. The test animals were, then, injected with sulfathiazole for 
and test animals were killed 4 days after a renewed injection 
of trypan blue. 


Test animals. 


Guinea Pig 
no. 

Liver, 

surgical 

preparations. 

Liver 

Autoptical 

preparations 

Omentum. 

Surgical 

preparations. 

Omentum. 

Autoptical 

preparations. 

Spleen 

1- 
era a 
e|_ 

3. » 

r+ 

O 

§ te 
3 £ 

o P 
$ ® 

(A 

PT 

J3 

Thyreoidea 

Kidney 

■ Accessory- 
kidney 

t- 

£• 

32 

+ 

4 „ 

4 

444 

(+) 

4 

4 

44 

(4) 

4 


0 

56 

+ + 

4444 

+ + + 

4 4 4 4 

444 

4 

(4) 

4 4 4 

(4) 

44 

(4) 

(4) 

65 

4444 

444 

44 

+ 4-44 

(4) 

(4) 

(4) 

+ 

4 

0 


(4) 

67 

4 -f- 4 

4444 

44 

444-4 

(4) 

— 

+ 

4 

44 

+ + 


(4) 

Control animals. 


444 

444 

4 4 

H — f* 

(4) 

— 

— 

444 

+ + 

+ 




444 

444 

4 4 

444 

4 

(4) 

4 

•4 4 

4 

44 



71 

4* 4- + 

444 

+ + + 

444 

4 

4 

( + ) 

44 

4 

44 


Si 


4 = Trypan blue granules 0 = no colour granules — = organ lacking. 


In order to find out whether phagocytosis in the same animals 
changes on account of a sulfathiazole dosage, the trypan blue con- 
tent in exp. 2 was examined in the v. Kupffer cells of the liver and 
the macrophages of the omentum, before and after the sulfathia- 
zole dose ( Table 2). From the table, it will be seen that the prepa- 
rations from the liver contain a slightly greater amount of colour 
granules in two of the test animals, while the other two tend to- 
wards a slight decrease. In a comparison of the trypan blue con-, 
tent in operative and section preparations from . the omentum, the 
latter appears to contain greater quantities in all the test animals. 
The preparations of the liver and the omentum from the control 
animals reveal, on the whole, the same content of trypan blue 
at operation, as well as autopsy (see Fig. 1). The other organs, 
subjected to examination, were found, principally, to hold the 
same amounts of colour in the control animals as well as the test 
ones, (see Fig. 1 — i) 
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Fig. 1. Omentum from Guinea pig no. 56 (test anima ). 

a) Surgical preparation, taken 4 days after the injection of a single dose ^ 

trypan blue. But a few colour granules m the connective tissue ph g • 

b) Autoptical preparation. After operation, the anima vas » 

treated with sulfathiazole intraperitoneally. Then another single dose of 5 
pan blue was injected. The animal was killed 4 days later. ie c 

tissue phagocytes were well filled. 

Section thickness: 5 /i . Magnification: 600 times. 
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i*7g\ 2. Omentum from Guinea pig no. 67 (test animal).- Tlie animal was treated 
analogously to Guinea pig no. 56 (Sec Fig. 1.) 

a) Surgical preparation. The connective tissue phagocytes have taken up but 

a few trypan blue granules. 

b) Autoptical preparation. The connective tissue phagocytes well filled and 

strongly black-coloured. 



597 


T0 T« KNOW.-EDOE or TEE MODE «C. 

A C0KTBIBUTI0» 

-- f 14 * 

mar-. .2$. -*iP»r 

- rrrr-r^ay^^J 1 ^ rr,vC r IT ’ ', 

- A ,‘*~V 

^2a 


.. ■ /»' 


F: 


0*3 

ft _•*»' V Jfc. ‘-jri* r* 5 ** . 4# ... ** 

4 i^f : . , .. 

’■ *■--■> vSs-Jte -*• . 

5>,%»c **•— “ — 

^ ; ' ^tjyfeX.' >*v » 




-,, :.i^ i^r-,"- 

>& 


|fef : 





\r*v-.*K 

•c'H^-.s ;r - 

‘ 

m*r- 

m J> tr *Vf\, 

tww- ■ ** „ 

''*■**•*. X” * >4 - 
., v- , 

'nu-A'.fc. . 

s*. *~- 
:%• •*** 


\* 


4 " '7 3(“^ ", „ .- ~> 

.j/ _. .,, 5" " /’b 

?*£%$$*• «$ 

.^-.•.■.,lC^l>* * ® S ; 

*# *T $ £?’ ' 

iTt^f j»i -. .•* _. ->* ^ 


Fiff. 3. Omentum from Guinea pig no. G9. (control animal). 

a) Surgical preparation, obtained "4 days after injection of a single dose of 

. trypan blue. 

b) -Autoptical preparation. The animal was not treated "with sulfatliiazolc 
between the first and second trypan blue injection, the latter having been 

administered after the same interval as in the ease of the lest animals. 

The amount of colour granules stored in the phagocytes, on the whole, cqua 

in a) and b). 




g . i. Omentum tom Guinea pig jjo . 71.. (control animal). The animal was 

n't Si.rf/inai . 1 d analo 2° usI y to Guinea pig no. 69. 

tissue phago^fes^vilhanu^ ^ aatoptlcaI preparation contained connective. 
I gocytes with approximately the same content of trypan blue granules 
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Weals of ’ sulfathiazole have been injected in the test animals sub- 
cutaneously in the abdominal skin. Trypan blue was injected a few days 
later in the same places. Only trypan blue was administered to the 

control animals. 

Test animals. 


Guinea Pig 
no. 

Skin piece I 

Skin piece 11 

Skin piece III 

Liver 

Omentum 

Spleen. 

Thyroidea 

i 

+ + 

+ + 

+ + 

0 

0 

0 


is 

. -f- -f> 

+ + 

+ + 

0 

0 

n 

+ 

19 

' + + 

' 4 + 



0 


n 

20 

0 

4-4- 



0 


U 


, 82 . 

+ 

0 

+ 4- 

0 

— 

0 

u 

0 

- * ' 

Control animals. 


21 

22 

83 

-1 Tr 

+ + + 

+ + 

+ + 

44-4 

4 + 

+ + 

4- 4- 4- 
4 + 

4-4- 

0 

0 

0 

0 

0 

0 

0 

(+) 

+ 


b m u = no colour granules - » organ lacking 

The results from exp. 3 are collected in Tnhln ? t? • . 
sulfathiazole subcutaneously, we have aUemnted t " ln J ect,n g 
strong local effect of this substanc „„ t ,c r e 1 r"*™? * 

has l>een made between the excised kin „i' r f " S ° n 

and control animals the lattor n i i • P s fr ° m l le test 

Wue, in order to ascertain whether wy ^ifT^ ^ ttypan 
the granular amount A „ ' 1 •„ 7 dirfercnce listed in 

the test animals might tten be d T* ° f tMs amount « 

sulfatliiazole itself ifad’been I a I dUC ’ Clt ' er t0 the fact that the 

causing a blockade of these cells oTs^T ^ nmcro P h! >S^, 
sulfathiazole stimulated the ni’ ors P eakm favour of the fact that 
Talk 3 disclosed a palpabit g <x=ytos>s capacity of the cells. 

* the macrophag Hf thT T ° f ^ Uaa S™- 

™rnal than has been po Me " P ‘ eCCS fr ° m ° ne <* control 
t»c test animals. On the „ t W /T “ tU<! P re P ara «°" a from 
«cm to have taken up, appmvim "i C ° ntro1 antaak 

Tpan blue as the test animals which* Sam<S qU!mtity of 

*• wluch “ntained most colour gra- 


600 


ULF BORELL and LARS TROELL. 


nules in the phagocytizing cellular elements of the subcutis. The 
amount of colour which was injected into the animals has, appa- 
rently, been so slight that the resorbent quantities in the liver, 
the omentum and the spleen were not ascertainable. On the other 
hand, in three of the animals very small amounts of colour were 
■observed in the interfollicular cells in the thyroidea. 

Discussion. 

As has already been pointed out in the introduction, according 
to the last years’ observations, it appears definite that the.suJfa- 
thiazole preparations hinder the normal metabolism of the bac- 
teria, creating conditions which complicate their growth. Moreover, 
sulfanilamide and its derivatives are likely to influence the defense 
mechanisms of the body itself. 

The purpose of the present investigation is to study the rela- 
tion of sulfathiazole to the r. e. s. Even in earlier works (see page 
589 — 590) the opinion is maintained that sulfanilamidepreparations 
stimulate the phagocytosis capacity of the r. e. s. On the other 
hand, in the literature, authors, who undoubtedly constitute a 
majority, will be found, expressing the opinion that these prepara- 
tions do not stimulate the phagocytosis, but only damage the bac- 
teria, causing them to be more easily taken up into the r. e. s. If 
sulfathiazole directly influences the r. e. s., the substance in ques- 
tion may, either be assumed to be taken up by the cells in this 
system, which in this way decreases their capacity, or, on the other 
hand, actively stimulate them to increased phagocytosis. 

Earlier works have disclosed that the function of the r. e. s. 
is influenced by substances phagocytized in it. Lepehne (1917—18) 
■emphasized the fact that collargol injections hindered the storing 
of Fe and red blood corpuscles, while Elek (1924) was able to show 
that the injection of colloidal Fe produced a strong decrease of the 
bilirubin quantity in gall. According to Cannon, Baer, Sullivan 
and Webster (1929), a considerable decrease of the antibody for- 
mation occurred after repeated intravenous injections of Indian 
ink. In exp. 1, when sulfathiazole was injected in large doses, the 
r. e. s. was likely to become blocked, if the substance was stored 
in this system. However, since the cells concerned, in test animals 
as well as control animals, contained approximately equal quanti- 
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• ( frvnan blue granules, a blockade of the r. c. s. did not, 
Imr'atly take place. Only in some organs, i. e. the thyro.dea 
S the bLe marrow, do the cells of the test animals seem to con- 
tain less trypan blue. This would, possibly, indicate a blockade, 
but the difference as against the control animals is, however, so 
insianificant that definite conclusions cannot be drawn from our 
restricted experimental series. Moreover, since it is established 
that sulfathiazole is very rapidly eliminated from the body, and 
that approximately 80 % — 90 % (Frisk, 1943) are found in the 
urine, the quantities which may, possibly, remain in the body are, 
no doubt, too slight to cause a blockade of the r. e. s. 

Nor has any definite result been achieved in experiments with 
local blockade of the connective phagocytes of the subentis. Kus- 
netzowsky (1923) and Katsunuma and Sumi (1924) declared that 
it is possible to attain such a blockade. When sulfathiazole 
is taken up by the phagocytes of the connective tissue, they 
should not, in the actual injection area, he capable of absorbing 
subsequent injections of trypan blue. From Tabic. 3 it. will 
be seen that such an effect has not been obtained. Consequently, 
everything speaks in favour of the fact that, when sulfathiazole 
istaken up by the r. e. s., this occurs in but small quantities. 
This observation is in good conformity with that of Julius and 
Wolff (1939). 

Our first experiment disclosed an, apparently, greatly varying 
capacity of the r. e. s. in the different animals and, further, great 
individual variations in the phagocylizing power of this system. 
Accordingly, we proceeded to compare the r. e. s. in each indivi- 
dual animal, before and after lengthy and strong sulfathiazole 
dose (see page 594). As will he seen from Table 2, all the omenta 
from the test animals were found to contain a palpably greater 
quantity of trypan blue granules. after the lengthy and intense 

athiazole treatment than before it. The control animals, on the 
,° ict ■ hand, seem to have, approximately, the same amount of co~ 
° m the omento aft er the respective trypan blue injections. 

0 ::~ le V thC inCrCaSC ° f ihe tr yP™ bhlc granules in the 
macron! ’ ^ * he sulfaihmole cur c, is due to the fact that, the 
injectionTui 811 somc co]our from the. first trypan blue 

to the control °i ^ CXperiment Accordingly, with regard 

c mm als, an increased trypan blue content should, 

Ada med. semdimo. Vo l CXV. 
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supposedly, be found' in the autoptical preparations as compared. 
A\illi the surgical ones. However, no difference was discovered. 
This argues in favour of the fact that the 20 days, which elapsed 
between the operation and the beginning of the sulfathiazole 
cine, were sufficient for the organism to eliminate the colour sub- 
stance. In the other organs, subjected to examination and contain- 
ing r. e. s. cells, no palpable difference was observed. It should 
be noted that in the estimation, regard has only been taken to the 
amount of trypan blue granules within the different cells and not 
to the number of cells. This is due to the irregular distribution 
of the macrophages of the omentum, which appeared in accumula- 
tions separated by areas rich in fat. In some instances, only smaller 
parts of these macrophage accumulations have been included in 
the preparations. Consequently, these omenta would have been 
at a disadvantage if regard had been taken to the amount of cells 
containing colour. The fact that a difference has been found only 
in the phagocylizing power of the macrophages of the omentum 
may be explained by the intraperitoneal injection of sulfathiazole, 
which involved a considerably larger concentration of the substance 
in the peritoneal cavity than in the other parts of the organism. 
According to Frisk’s investigation, as early as in the first 24 hours 
after the administration of sulfathiazole, great quantities of this 
substance were found in the urine (Frisk, 1910, 19-13). During the- 
following 48 — 72 hours so much was excreted, that altogether appro- 
ximately 90 % disappeared via the urine during this time. There- 
fore, it appears probable that, in our experiments, only the last 
injections of sulfathiazole arc of any significance in influencing the 
macrophages of the omentum. 

Several authors (Keefer, Hammerschmidl, Keefer and Rantz, 
Tunnicliff, and others) have earlier showed that considerably larger 
amounts of bacteria are phagocylizcd after s uJfanilamide treatment. 
However, they believe that this is occasioned by the fact that the 
substance directly damages the bacteria which are, then, moie 
easily phagocylizcd. Since we have emplojmd in our experiments 
trypan blue in order to disclose the phagocylizing .power, an in- 
crease of this substance in the. r. e. s. after sulfathiazole injections 
should, probably, be due to a stimulation of the phagocytosis. 
Our results point in the same direction as Finkelstone, Sayliss, 
Paine and Patrick’s observations (seethe History). They showed 



A CONTRIBUTION TO THE KNOWLEDGE OF THE M ODE ETC. flQ3 

that an increased number of cells phagocylizcd in the spleen after 
sulfanilamide treatment,. but were unable to ascertain whether the 
phagocytosis of the individual cells had increased. Since we be- 
lieve that we have found such an increase by means of our experi- 
ments, this must, in all probability, be due to the fact that we 
have administered a considerably greater dose and, in addition, 
distributed the substance intraperitoneally, while the above-men- 
tioned authors had given sulfanilamide through the mouth. 

Summary. 

The mode of action of sulfathiazole lias been subjected to an 
inquiry, and its relation to the reticulo-endotlielial system lias 
been examined. The investigation has offered the following results. 

1. Large intcratcd doses of sulfathiazole, which were admi- 
nistered intraperitoneally to guinea pigs, increase the amount of 
trypan blue granules in the macrophages of the omentum. 

2. In other organs submitted to examination, belonging to the 
reticulo-endotlielial system, i. c. the liver, spleen, bone marrow, 
lymphatic gland and thyroidea, sulfathiazole did not produce any 
palpable or uniform change in the quantity of absorbed colour. 

3. Our results also serve to prove that sulfathiazole cannot 
»block» the reticulo-endothelial system when taken up into this 
system. 

4. In addition to its capacity to interfere with the bacterial 
metabolism, sulfathiazole is, apparently, capable of stimulating, 
in a high concentration, the reticulo-endotlielial system to increased 
phagocytosis. 
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XXVII. Haqvin Malmros: A study of glucosuria with special reference to 
the interpretation of the incidental finding of a positive reduc- 
tion test. — 1928. 

XXVIII. Claes Grill: Kaverncnstudien. Physikalisch-diagnostische Gesichts- 
punkte betreffend die Symptomatology der kavernosen 
Lungentuberkulosc. — 1929. 

XXIX. Olaf Dang: Klinische Urobilinstudien. — 1929. 

XXX. Folke Lindstedl: Ober die Natur der muskelrheumatischen (Myal- 
gischen) Scbmcrzsymptome. — 1929. 

XXXI. Gustav Nylin: Periodical variations in growth, standard metabo- 
lism and oxygen capacity of the blood in children. — 1929. 

XXXII. Jobs. Mygge: Etude sur l’dclosion epidemique de l’influenza. — 
1930. 

XXXIII. Anders Kristcnson: Zur Kcnntnis der lokalisierten Thromben- 
bildungen in der Vena iliaca communis sinistra. — 1930. 

XXXIV. Verhandlungen des 14. Nord. Kongresses f. innere Medizin zu 
Helsingfors 28.— 30. Juni 1929. — 1930. 

XXXV. Alexander Jarotzky: Zur diatetischen Behandlung des runden 
Geschwflrs des Magens und des Duodcnums. — 1930. 

XXXVI. Gosla Ekehorn: On the principles of renal function. — 1931. 

XXXVII. Oline Christensen: Pathophysiology of hunger pains. — 1931. 

XXXVIII. Erik JLundbcrg u. Slina Thyselius-Lundberg: Beitrag zur Kenntnis 
des inncrsekretorischen Gleichgewichtsmechanismus. — 1931. 

XXXIX. Olaf Romckc: Der Blutzuclcer im alteren Alter, insbesondere bei 
hj T pertonischen Zustandcn. — 1931. 

XL. Birger Strandell: Pernicious anemia. A study of 117 cases. — 1931. 

XLI. Helge Lublin: On the late symptoms after gastroenterostomy and 
resection of the stomach (Billroth II) for gastric and duodenal 
ulcer. — 1931. 

XLII. Ejnar Jarlov: The clinical types of abnormal obesity. — 1932. 

XLIII. Hans Kjscrgaard: Spontaneous pneumothorax in the apparently 
healthy. — 1932. 

XLIV. E. Melkersson: Etudes cliniques sur la reaction myodystonique. 
— 1932. 

XLV, Birger Enocksson: A study of the reducing power of the blood with 
special reference to some gastro-intestinal diseases and their 
diagnosis. — 1932, 

XLVI. Snorre Wohlfahrl: Die vordere Zentralwindung bei . Pyramiden- 
bahnlasionen verschiedener Art. — 1932. 

XLVI I. Helge Nyman: Studien liber Falle, die mit Acliylie resp. Hypo- 
chylie assoziiert sind. — 1932. 

XLVIII. Slig iindgren: Eine Studie tiber depressive Sekretionsanomahen 
des Magens. — 1932. 

XLIX. A. Lichtenstein: Agranulozytose. — 1932. ... , 

L. Proceedings of the fifteenth Scandinavian congress for internal 
medicine held in Oslo from 29th June to 1st July 1931. 193. 

LI. Bedel von Bonsdorff: Sur Methodik der Blutdruckmessung. — 193Z. 
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LX. G. Xt /lander: Beit rage sur Krnntnh <W Ar,.V,«sr 1>*j ^-tr. t' • 
Nicrcncrkranlnmt’cn. — 1935. t . 

LXI. Gunnnr Juhtrtm: Sunlit In natttr-il :mrf .wilfu'ul sAnn-.v.u.r 
electric ions. — 1935. 
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LX1V, FA sn Scienlah!: Cher Stt-nv.tlpunkUK'.rn. ■• • 105. 

LXV. I, L. Biuhm: Working test ns clinical mttl.ul ttocmdt:f-sf 
function of the limps. — 1035. 

LXYI. Tor Tinges trim: Hcllrng 7,ur Kenntnix tier Murem.aft:td'tit.v, uml 
tier YcrdunmutpxscbrcUon tie*. Matrons, •- 1035. 

LXY1I. Ilagnar (SSrdtfam: Cher U urns x u r eruu *, r h r b! u bti KfcntUu:-.. 
bclastung. — 1033. 

LXV III, An/on Jcrvcll: Klektroknriliogr.iphEche Hefomic hd llrr.*2«f,ir>.l, 

— 1035. 

LXIX, Gustav Ntjlin: The physiology of the circulation timing rutht-rlv. 

1035. 

LXX. Ttulh Svensson: Studies on human Intestinal piotr-rors. -•• 5055. 

LXXI. Birger SiratuMl: Experiments to Isolate the untune ink yiUnipk 
of the liver. — 1035. 

LXX11. Karl Bunding: The symptomatology o! diverticulum formations 
of the colon. — 1035. 

LXXIII. Bo bed Brinson: Report on therapeutic texts in certain forms vt 
tuberculosis with an nulHuhcrculmix serum prepared l>v 
J. Reenstierna. — 1030. 

LXXIV. Hjalmar Holmgren: Sludlcn fiber Sl-stumien-rhvtUmkchc Varim 

r vvw .. l .' 0neu tlcs D:lrm -- *>ungcn- und Leherfetts. — IMG. 

LXXV har ! S f. l,a ll cr Besidcrius Mis Me:,,: Anatombrhc Wc-.m- 
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LXXX. Chr. M. F. Sinding-Larsen: On the collapse treatment of pul- 
monary Tuberculosis. — 1937. y 

LXXXI. Hugo Jelke: Ein mit A. T. 10 behandelter Fall von idiopathischer 
Tetanie samt einer Ubersicht fiber die Tetanien mit beson- 
derer Hinsicht auf Pathogenese und Therapie. 1937. 

LXXXII. Jan Waldenstrom: Studien uber Porphyrie. 1937. 

LXXXIII. Hugo Engleson: Dysenteriestudien. Eine historis'ch-epidemio- 
logische Untersuchung liber die 'Dysenterie in Kronobergs 
Lan und Blekinge, sowie in Teilen von Kristianstads- und 
Hallands Lan in Schwcden- in den Jahren 1749—1830 mit 
besonderer Berficksichtigung der Sterblichkeit und Verbrei- 
tungsweise. — 1937. 

LXXX IV. Knud Brochner-Mortensen: Uric acid in blood and urine. 1937. 

LXXXV. John Reenstierna: A fourth orientation on the therapeutic value 
of an Anti-Leprosy Serum. — 1937. 

LXXXVI. Hans Jacob Ustvedt: Ueber die Untersuchung der musikalischen 
Funktionen bei Patienten mit Gehimleiden, besonders bei 
Patienten mit Aphasie. — 1937. 

LXXXVII. A. L. Tchijevsky: L’adroionisation comme facteur physiologique 
et tlidrapeutique, ct comme un nouvel element sanitaire- 
hygidnique de l’air conditionne. — 1938. 

LXXXVIII. Eero Ponleva: Ober die Resultate der Diabetesbehandlung in 
Finnland. — 1938. 

LXXXIX. Verhandlungen des achtzehnten nordischen Kongresses fur 
innere Medizin zu Helsingfors 29. Juni — l.Juli 1937 heraus- 
gegeben von Dozent, Dr. Med. E.Adlercreutz. — 1938. 

XC. Medical and physiological papers dedicated to Dr. H. C. 
Hagedorn. — 1938. 

XCI. Viggo Thomsen: Studies of trauma and carbohydrate meta- 
bolism with special reference to the existence of traumatic 
diabetes. — 1938. 

XCII. Roald Opsahl: Zur Pathogenese der arteriellen Hypertension. 

— 1938. 

XCIII. Gustav Nylin: The practical applicability of the cardio-pul- 
monary function test. — 1938. 

XCIV. Johannes Wahlberg: Studien uber die Schilddrilsenkrankheiten 
in Finnland. — 1938. 

XCV. Bengt Hire: Human gastric secretion. A quantitative study of 
gastric secretion in normal and pathological conditions. — 1 938. 

XGVI. Erik Gripwall: Zur Klinik und Pathologie des hereditaren 
hamolytischen Ikterus. — 1938. 

XCVII. Torsten Lindqvisi: Studien fiber Vitamin A beim Menschen. 

— 1938. 

XCVIII. Birger Jdnsson: Zur Epidemiologie der Kinderlahmung. — 1939. 

XCIX. Georg C. Brun: Cholesterol content of the red blood cells in 
man. — 1939. 

C. Eric Jonsson: Studien fiber experimentelle Arthritiden und 
Karditiden. Ein Beitrag zur Frage der pathogenetischen 
Bedeutung endokriner Faktoren bei dem sogenannten 
Gelenkrheumatismus. — 1939. 

Cl. Jarl Forssell: Morphologische Veranderungen im Knochenmark 
und Blut bei akuten Blutungsanamien. — 1939. 

CII. I. Lundholm: Hereditary hypochromic anemia. — 1939. 

CIII. Karl Evang and Otto Gallung Hansen: An inquiry into the 
diet of 301 poorly situated families in Norway, — 1939. 

CIV. Guido TStterman: Uber Sternalmark und Blut bei Wurmtragern. 

— 1939. 

CV. Erling Wang: Clinical and experimental investigations on 
the creatine metabolisme. — 1939. 
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CXII. iM Seharlum-Hanscn: Das Stcrnalmnrk bci Mm\sc\un\ Krnnh 
hcitcn und die Genese tier Monozyten. , 

CXIII. Ada medtea scandimvica, author nml subject huh x 
and supplements 1 — 100, 1910 — 1939. * I* 1 • 

CXIV. Hugo Jelke: Dber HypcrpnrathyrcoUllsmus. — 19 .0. 

CXV. Hdkon I{as muse n: Influence of the thyroid hormone on heart and 
circulation. — 1941. 

CXVI, Jorgen H.Vogt: The influence of some diet factors on the irritability 
of the skin and on the mineral contents of the skin and blond 
plasma in rnhbils. — 1911. 

CXVII. Fredrik Sundclin: Die Goldbohandhmg der chronischen Arthritis 
unter besonderer BerQcksichligung der KompliknUoiun. — 

1941. 

1XVIII. John Heenstierna: Further therapeutic tests with an antltoprosy 
scrum. — 1911. 

CXIX. Olof Nordcnfcll: Oher funkUonclle Ycramlerungon der P- und 
T-Zacken im Elcklrokardiogramm. — 19 tl. 

CXX. Leo Noro: Dntcrsuchungca fiber die Trotyl-, Tctryl- und Knall- 
quecksilbervergiftimgen bci den Arbetern der MunUlonsfabrikrn 
Finnlands. — 1911. 

GXXI. Aage Lachmann: Hypoparathyroidism in Denmark. A clinical 
study. — 1941. 

CXXII, Carl August Hernberg; Die Grbsse und Form der rolen Jllul- 
kdrpcrchcn be! Menschcn vcrscliicdencu Alters unter physlo- 
logischcn Verhaltnisscn. — 1941. 

CXX1II, Rapports et comptcs rendus du dix-neuvifcmc congrfcs dc medeciuc 

dcs pays du Nord tenu a Oslo du 27 an 29 Juin 1939 

1941. 

CXX1V. Gosia Widstrom: The problem of vaccination against tuberculosis 
An experimental study. — 1941. 

CXXV. Mikael Slcjeldmip Kobro: Asthmatic bronchitis. A clinical pathoce- 
rvw T a ncllC aml iberopeutic study. — 1942. 
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CXXXII. Carl-Oloj Old jell: Oxygen consumption and growth and the effect 
of immune and normal sera. In vitro studies on two bacterial 
strains. — 1942. 

CXXXIII. Per Wising: A study of infectious mononucleosis (Pfeiffer’s 
disease) from the etiological point of view. 1942. 

CXXXIV. Jcrgen E. Thygcsen: The mechanism of blood sedimentation — 
1942. 

CXXXV. Erik Iiedvall: Bovine tuberculosis in man. A clinical study of 
bovine tuberculosis, especially pulmonary tuberculosis, in the 
southernmost part of Sweden, and Hilding Magnusson: The 
relation between bovine and human tuberculosis from the 
veterinary point of view. — -1942. 

CXXXV I. Paavo Maijala: Ivlinische Untersuchungen iiber die Haufigkeit 
und Art der seropositiven Spatlues in Filmland. — 1942. 

CXXXV 1 1. Thor Sallslrdm: Das Vorkommcn und die Verbreitung der multip- 
len Sklerose in Scliweden. — - 1942. 

CXXXV 1 1 1. Fritz Karlstrom: The Cl-ion content of the cerebrospinal fluid and 
its relation to thc-Cl-ion content of the blood. — 1942. 

CXXXIX. Berlil Dahlberg: The masticatory effect. A new test and an 
analysis of mastication in more or less defective set of 
teeth. — 1943. 

CXL. Rolf Hallgrcn: Epidemic hepatitis in the county of Vaster- 
botten in northern Sweden. An epidemiological, clinical and 
etiological study. — 1943. 

CXLI. Gunnar Lofslrom: Nonspecific capsular swelling in pneumococci. 
A serologic and clinical study. — 1943. 

CXLII. A. Rune Frisk: Sulfanilamide derivatives. Chemotherapeuti 
evaluation of N n -substitutcd sulfanilamides. — 1943. 

CXLIII. Sven Gard: Purification of poliomyelitis viruses. Experiments on 
murine and human strains. — 1943. 

CXLIV. Einar Hollslrom: An investigation into a yest-like fungus isolated 
from patients suffering from, or suspected of, pulmonary 
tuberculosis. — 1943. 

CXLV. S. Berseus: The influence of heart glucosides, theophylline and 
analeptics on the cardiac output in congestive heart failure. 
With remarks on the acetylene methods for the determination 
of the arteriovenous oxygen difference. — 1943. 

CXLVI. Mikko Virkkunen: Untersuchungen iiber den Einfluss der Ton- 
sillitis und der Tonsillektomie auf das Sternalpunktat und das 
Blutbild. — 1943. 

CXLVII. Jakob Mollerslrom: Das Diabetesproblem. Die rhythmischen 
Stoffwechselvorgange. — 1943. 

CXLVIII. Gunnar Dahlberg: Mathematiselie Erbliclikeitsanalyse von Popu- 
lationen. — 1943. 
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